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ABSTRACT

WHAT FORCE STHUCTURE BEST POSITIONS THE ENGINEER BRIDGE
COMPANY TO SUPPORT RIVER CROSSING OPERATIONS?, by Major
Todd T. Semonite, USA, 209 pages.

This study researcheg the pogitioning of the current Heavy
Divigion Bridge Company to best support BRiver Crogeging
Operations. Numerousg changes in force structure, sgize of
the force, and optimum use of engineer capabilitiesz have
raised valid guestions concerning the pogitioning of
bridging assets. New warfighting doctrine requires
additional support functions being shifted to corps level.
The Engineer School projects that a majority of future river

crossing operations will require augmentation by corps
asgets. These questionsz lay a foundation to =eriou=ly
question if the divisional bridge company should be

tranasferred to corps level.

The thegig resolves the gquestion by analyzing historical
perspectives and the ability to support Airland Battle-
Future doctrine. Additionally, the Engineer Regtructuring
Initiative and Army-wide troop reductions are researched to
determine their impact on the unit’s ability to support
river crossing operations. Three possible relationsghipe are
tegsted involving assignment to the divisional battalion, the
corpg brigade, or additional corps bridge battalions.

The study usez four independent decigion matrices: to
conclude that the bridge company should be assigned to a
Corpg Bridge Battalion. Thie rwlationzhip best =supports
AirLand Battle-Future doctrine and river crogsing operations
supporting the heavy maneuver brigade. Recommendations
concerning command and control, training and sustainment are
included.
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CHAPTER ONE

INTRODUCTION

For much of the past two years, a major topic of
consideration in and out of the Army has been change-
changes in world politics, changes in the environment,
changes in lifestyles and public concerns. To remain
relevant to the nation we serve, the Army and its
engineers will have to not only embrace chance, but
actively seek the challenges and opportunities it
offers.?

LTG H. J. Hatch
Chief of Engineers, 1991
BACKGROUND:

The political ramifications of recent international
events, combined with an increase in warfighting technology.
leads me to suggest that the United States Army needs to
undergo a careful self-examination. Changeg in engineer
force gtructure, revigsed river crossing doctrine, AirlLand
Battle doctrine, and a need for an Army drawdown are four
variables which must be considered. Each issue will affect
the army’s warfighting capability during the 1690's and
during the beginning of the twenty-first century. All will
have a specific bearing on the engineer force.

Each of these changes have been studied in the past

and are currently undergoing major revision by various




proponents of army doctrine. Fortunately, the opportunity
exl1sts now for the Army to integrate numerous concurrent
changes into one cohesive, complementary plan outlining the
Army of the future. One specific requirement for Army
engineers is to determine the best use of the bridge company
in the U.S. heavy division. What force structure best
positions the engineer bridge company to support current
river crosgsing doctrine?

Analysia of individual variables: To best understand
the background of the problem, I will provide a short review
of each element of change. The major issues of bhistory,
doctrine, and force structure are be explained in
gignificant detail in 1later chapters as they relate to
bridge company positioning.

Army doctrine is under-going gsignificant change
during the early 1990’'s. The development of AirLand Battle
doctrine in the mid 1980's addresses all aspects of the
modern battlefield. While built on the tenets of agility,
initiative, synchronization and depth, the doctrine ig
based on the concept o0f linear warfare.

As new technology builds on the success of the
airLand Battle doctrine, Army leadership is considering
the possibility of battles in the future being fought on a
non-linear battlefield. Doctrine writers throughout the
Army are currently analyzing the concept of non-linear

warfare expecting to publigsh a new AirLand Battle-Future

(ALB-F) doctrine by 1992.




Working a few yeara ahead of thelir time, engincers
created a revised river crossing doctrine prior to the
evolution of AirLand Battle-Future doctrine. A draft
version of this new engineer doctrine released in February
1990 replaces the existing FC 90-13 daveloped in 1987. The
doctrine expands the current four phase operation to five
phases stressing the need for continued momentum out of the
bridgehead.

On the force structure side of the problem, the Army
of Excellence in the 1980's established a stable army force
structure of 18 active duty divisions. The successful
breakup of the Warsaw pact in the early 1990’s, however,
created the political desire throughout the United States
for a peace dividend. While the final manpower levels have
not been determined, many sSenior military officers are
predicting that the army will significantly reduce in sgize
by 1995 with only twelve active divigions.

While changes in army doctrine and force structure
are sgsignificant, perhaps the change which has the most
direct impact on the bridge company is the development of a
new engineer force structure initiative. Professional
articles, after-action reports, and legsons learned document
maneuver commander’'s complaints about the lack of adequate
engineer forces. The recent E-Force initiative, currently
called Engineer Restructuring Initiative (ERI) , would
resolve this problem by providing heavy divisions with

additional organic engineer forceg. The ERI proposal would




satisfy the mobility, countermobility and survivability
missions in the forward combat area. The concept provides
to the heavy division a total of three engineer battalions
controlled by an engineer regiment.

With several major conflicts in the twentieth
century, the experiences and actions of engineer missions
take increasingly more space 1n the history books. While
actions of the ©bridge company are well documented 1 World
War II and Korea, more recent conflicts are still worthy of
study. Vietnam, Grenada, Panama, and Operation Desert Storm
in Kuwait offer numerous insights about different types of
conflict and bridge employment.

Circle of 1Isaue Convergence: My research integrates

all the existing variables of change into one, overall
analysis resulting in a recommendation. To outline the
complexity of the problem and review the inter-

relationships, I have developed a model plotting variables
of change against time. My model clarifies by graphical
display the dimensions of the problem. I have named the
model the "Circle of Issue Convergence.’

Shown in figure 1, the model plotg the variables of
changing doctrine (both maneuver and river crossing), force
structure (both army and engineer) and history against time.
While higstorical events prior to 1980 will be gtudied. most
gignificant events affecting the problem gtem from 1980 to

the present.




The ring between 1680 and 1990 reflects the Armyv of
Excellence (AOE) of the 1980's and associated doctrine and
force structure changes. The inner ring of 1990 to the
future predicts several new initiatives affecting all
variables which impact on the location of the bridge
company . History provides several important lessons
analyzing the bridge company throughout the gpectrum of hish

to low-intensity conflict.

!

CIRCLE OF ISSUE COl\VERGC'\%Cg

(Doctrine, Force Structure, and History vs. Time)

DOCTRI}IE ol aoe STRUCTURE

PANAMA
‘GRENADA"
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Located at the <core of the five changing vectors
1ls the bridge company question. While several

individuals and agencies have studied the unit with regard

to one, maybe two variables, now 1is the begt time to
complete a comprehensive study. It is important to outline
the critical facts about each variable resulting in a

recommendation based on detailed research and documented
facts.

In summary, the Circle of Convergence Model
highlights how I can analyze all related variables
simultaneously while documenting their inter-relationships.
These resuits will ©provide the answer to the optimum
positioning in the force of the bridge company. While
current and past experts have analyzed one or two variables
and drawn conclusions, the possibility exista for my project
to develop a more comprehensive solution. The result should
present a recommendation which 1is well-founded, supportable
by engineer forces, and capable of providing the best river
crogging support to the maneuver divigion.

Two Schoola of Thought: There are two schools of
thought about where the divisional bridge company should be
pogitioned. One school proposeg moving the company to corps
level while the other advocates leaving the company in the
heavy division. Variables do not gtay go forever, and the
research question will be decided by the army and engineer
leadership in the near {uture. Both options have ©points

worthy of consideration, while also possessing associated




costs and disadvantages. My paper will fully analyze both

1g

of these options, along with one independent viewpoint. A
brief overview of current thought at this stage might better
outline the complexity of the problem.

Several engineer and doctrine proponents want to move

the bridge company to corps level. AirLand Battle-Future
requires that many current divisional capabilities be
shifted to corps. This is necessary as echelons-above-
division will provide assets, allocate resources, establish
priorities and zustain major operations. The new AirlLand

Battle doctrine is ©based on speculation that most future

river crossings will be well-planned and well-resourced

operations. Engineers support the <c¢laim that a corps-
conducted river crossging provides better command and
control. Such an operation results 1in more efficient
crossing sites, better mobility support, and reduced

congesgtion.

Advocates of this proposal note that the division’s
ability to conduct river crossing operations is limited,
even with its organic bridge company. Augmentation by corps
bridging assets is required to ensure success to the
maneuver brigade.

The other school of thought, primarily espoused by

maneuver and some engineer commanders, proposes the
retention of the bridge company organic to the heavy
division. Although the requirement for this capability has

not been fully analyzed, retention of the current ribbon




bridge company retains a degree of freedom of movement tor
the maneuver commander. Maneuver forces argue that organic
bridging assets are essential for the rapid projection of
combat power across water obstacles.

Although both viewpoints have advantages and
disadvantages, one force structure will best accomplish the
mission. Changes in the future battlefield and types of
military conflicts pose many questions on the need to commit
valuable manpower assets to a divisional bridge company.
Recent operations in Panama, Grenada, and Operation Desert
Storm did not require any bridging.

Does thinking on modern warfare produce a battlefield
devoid of the need for major river crossing operations at
division level? Is the 128-man divisional bridge company
better used at corps level? What 1is the best use of the
bridge company in an age of uncertainty and evolutionary
chansge? I address each of these questions in my research.
I ultimately recommend the force structure which positions
the divisional bridge company to best support river crossing
operations.

Ongoing Actions: Currently both force structure and
doctrine experts seek answers to the questions raised here.
The FORSCOM and USAREUR Commanders have already agreed to
implement the Engineer Restructuring Initiative but have yet
to fully address the divisgional bridge company. The Combined
Arms Center at Fort Leavenworth and the Engineer Center at

Fort Leonard Wood have proposed some solutions but have not




conducted extensive research. Their staffs have several
interesting opinions but have yet to <complete a detailed
analysis incorporating analytical and historical

perspectives.

Division Commanders oppose the Engineer School'’s
proposal to shift bridge companies to corps, claiming it
degrades combined arms bridge training and reduces

mobility.*=

Within the next vyear, the Army, and the Enginesr
branch in particular, will undergo gignificant force
structure changes as manpower reductions continue.
Engineers must ensure that force structure and doctrine
provide optimum support to maneuver brigades wunder AirLand
Battle-Future.

Without an overall strategy, engineer units
restructuring might end up in a compromise that allows only
adequate mission completion. In a constrained environment,

it is often necessary to settle for something other than the

best. At this point in my research, however, I face
numerous constraints. Conversely, I believe the optimum
structure is possible and the resources, experience, and

technology are available to reach that “best” solution.

One significant way to ensure success, however, is to
develop a fully integrated, well researched and tactically
supportable plan. A great deal of previous resgearch,
conducted under different conditions, can be tailored to

assist 1n solving the problem. The goal of the plan would




be the creation of bridging assets providing the best
possible support to maneuver units.
The plan must insure a careful balance between future

Army doctrine, future engineer force structure changes and

reductions in the force. The historical lessons learned
from past river crogsing operations provide a firm
foundation, lending stability and confidence to future

proposals.

PURPOSE OF THESIS: My thesis examinegs which force structure
best positions the engineer bridge company to gupport river
crossing doctrine. Most engineer proponents firmly believe
that a crossing capability is needed. The Qquestion remains,
however, whether the company should remain in the heavy
division or move to the corps engineer brigade. I analyze
this need against historical perspectives, AirLand Battle-
Future doctrine, and the implementation of an Engineer
restructuring change. The results present a proposed

optimum structure which supports the engineer force of the

future.

ASSUMPTIONS: It is important to insure I do not “assume away
the problem™ by creating numerous, highly controversial and

probabilistic predictions. My assumptions are limited to

proposed actions which I expect to occur.

10




1. Current warfighting doctrine (AirLand Battle)
will change significantly with the implementation of AirLand
Battle-Future doctrine before the end of this decade.”

2. AirLand Battle-Future will require greater gpeed,
surprige, and synchronization in river crossing operations.*®
Given the same organization and equipment, major river
crossing operations will be more logistically unsuppertable.
tactically unfeasible, and manpower-intensive on the modern
battlefield.

3. The Engineer Restructuring Initiative (ERI) will
occur throughout active-duty heavy diviegions by 18985.% An
engineer battalion will support each maneuver brigade. The
new gstructure attempts to address a major shortfall in the
engineer capability to command and control primary

battlefield missions.

4. The army will wundergo a major drawdown 1in
personnel and equipment through the next five years. The
combination of manpower reductions and reduced river

crossing capability will demand ¢the most effective use of

available bridging personnel and equipment.®

DEFINITIONS OF TERMS: Most of the military terms

found in the study are from Field Manual 101-5-1,
Operational Terms and Graphics, dated October 1988.
Additional definitions not listed in the field manual are

defined as follows:

1. AirLand Battle-Future (ALB-F) : Focuses on the

employment of the Army as the land component of U.S.

11




military power in the 2lst Century. ALB-F emphasizes
nonlinear operations but retains current AirlLand Battle
doctrine for conduct of linear warfare. The work 18
currently under development at the Combined Arms Center,
Fort Leavenworth, Kansas, 1in coordination with wvarious
branch centers throughout the country.

2. E-force: E-Force is the former title for the U.S.
Army Engineer School’s proposed plan to restructure combat
engineer support to AirlLand Battle at the division and corps
levels. Initially developed in the early 1980°'s, the
concept assigns an engineer regiment (3 engineer battalions)
to a heavy maneuver division.

3. Engineer Restructuring Initiative (ERI): A new
name for the E-force concept described above. While
development of the plan has continued since the orginal
E-force concept, the plan does not fully incorporate other

elements of chansge. For example, ERI does not address

AirLand Battle-Future doctrine or the possibility of major

engineer force reductiona. The U.S. Army Engineer School at
Fort Leonard Wood, Missouri, ig currently developing the
plan.

4. Heavy Division: Term used to describe both
mechanized and armored divisions. Fourteen of the Army’s

twenty-eight divisions are classified as heavy divisions,

12




LIMITATIONQ.

1. Future war-fighting doctrine: The results of my
thesis will be based on the planned 1mplementation of
AirlLand Battle-Future doctrine. I do not attempt to

predict, assume, or wargame additional doctrinal changes
created by technological change or political alignment.
Unpredictable developments may alter possible i1mplementation
of the recommendation.

2. Limited Information: Recent military operations 1in
Panama, Grenada and Operation Desert Storm have resulted 1in
limited historical information. This gap in vresearch
gources limits me to use available documentation and first

hand accounts. Such information may be incomplete and not

portray the actual historical perspectives of the event.

DELIMITATIONS: My research on the continued requirement for
a divisional bridge company, while comprehensive in detail,
will exclude some related areas of study.

1. Higtorical analysis. I have excluded the
analysis of river crossing operations prior to 1925. World
War II provided the best river crossing experiences to date,
all of which were well documented. The lack of highly-
mobile bridges and adequate historical records limits the
usefulness of operations conducted before 1925.

2. Heavy Division: I will analyze the problem with
regard to a generic heavy division and not specifically

address mechanized or armored-type units. Additionally.,

research will not differentiate between heavy divisions due

13




to their current geographical location. U.sS. Army heavy
divisions are located 1in different climates, train on
different terrain, and have assorted mixtures of active duty
and round-out maneuver brigades.

3. Economic Impacts: My research will not address
the economic 1impacts related with the organizational
positioning of the divisional bridge company.

4. Short Gap Assets: The scope of my research 1is
limited to the positioning of the divisional bridge company
and its support to major river crossing operations
(Obstacles in excess of 18 meters). It will not address the

maneuver unit’'s ability to cross short gaps with the Armored

Vehicle Launched Bridge (AVLB).

SIGNIFICANCE OF THE STUDY: If current U.S. Army force
structure is unsound, then the Army’s ability to effectively
conduct river crossings will be in doubt.

My initial impression 1is that there is a critical
need for this research. The FORSCOM Commander, in
conjunction with heavy divigion and school commanders,
recognizes the requirement to analyze the best use of the
divigion bridge company. The significance of the problem,
combined with the absence of a current golution, intensifies
the need to develop a possible solution to this issue.
My efforts can assgsist the engineer community in the

resolution of a critical force structure iggsue which will

lead to the optimum use of engineer bridging agsets.

14




Possible outcomes of my work could include:

1. Best use of assigned :¢ngineer soldiers.

2. Increased deployability and maneuverability of
heavy divisions.

3. Reduced vulnerability of critical river crossing
equipment .

4. Increased combined arms training for deliberate
river crossing operations.

5. Best use of critical bridging equipment.

6. Increased effectiveness, synchronization, and
command and control in the conduct of crossing
operations.

7. Improved maintenance support ifor bridging units.

8. Improved training opportunities for bridge

crewman, suhervisors. and planners.

In the conclusion, I recommend the proper

organizational positioning of the divisional bridge company

to the U.S. Army Engineer Center.

OVERVIEW OF RELATED ENGINEER UNITS: Provided below 1is a
brief description and organizational chart of gelected
engineer units addressed throughout the paper. Although
each is addressed in greater detail in subsequent chapters,
this overview provides a basic understanding of the units.

This background will be beneficial prior to the analysis of

historical, doctrinal, and force structure issues.

15




a. Divisional Engineer Battalion: The divisional
engineer battalion (TOE 5-145SL), identical in armored and
mechanized divigions, congists of a headquarters company,
four combat engineer companies and one bridge company
(figure 2). Normal alignment 1S one battalion organic to a

heavy division.

Figure 2 - The Divisional Engineer Battalion~”

11
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The mission of +the unit is to increase the combat
effectiveness of the heavy divisgion by accomplishing
mobility, countermobility, and survivability tasks. The
battalion commander also serves as the division engineer.

b. Divigional Bridge Company:

The bridge company (TOE
5-145L) consigsts of a company headquarters, two bridge
platoons and a maintenance gection (gee figure 2) Each
company is equipped with 144 meters of ©ribbon bridge
equipment used to make either four clagss 60 rafts or one 144
meter class 60 float bridge.

The company provides the technically trained
personnel and equipment to maintain, load and transport,
erect, operate, and disassemble tactical stream crossing

equipment 1n the division area of operations.
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¢. Corps Engineer Brigade: Each corps containz an
engineer brigade which operates in the combat zone and

provides forces forward to weight the battle (figure 3).

Figure 3 -The Corpa Engineer Brigade®
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The mission of the engineer brigade is té command assigned
and attached units and coordinate engineer activities. The
unit plans and coordinates the operation of engineer units
engaged in combat support, construction, and rehabilitation
of facilities in support of a corps.

Although primarily a command and control
organization, a brigade consists of a headquarters company
and two to five attached engineer groups. Separate float
bridge companies are also ass;gned to the headgquarters to
agsist combat engineer forces with river crossings.

d. Corps Separate Float Bridge Company: Similar to

1ts counterpart in the division. the separate flocat bridge
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company (TOE S-493L100) provides zupplemental bridging torn

g

corps or diviesional c¢rogzing operationg (z2ee firgure 2) . Th

[

ur.it is capable of constructing two Clase 60 rafte or one 7

meter bridge.

i The miszion of the geparate company {2 g2imilar to the )
divisional bridge company. It provides personnel and
aguipment to transport, assemble, and maintain the r:bben
bridge. By i1mmebilizing bridge loade. trangporters  sre

capable of hauling enginesr material for combat miczions.

e Corps Bridge Battazlion: The bridge battalion
corntaing 60 percent of a three-division corpe’ flezt bridges
assets and all of the tactiecal fiwed bridge and

Figure 4 - The Corpas Engineer Bridge Battalion®
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The unit includee three geparate float bridge ~ompanies with

a total of 640 meters of organic ribbon bridge. A medium

girder bridge company provides 122 meters of fixed bridsing.




The battalion headquarters provides command and
control over bridging operations with the potential to
conduct all corps brid ing operations. It 1is capable of
providing staff engineers to assist in the planning and
conduct of deliberate river crossing operations of maneuver
units. Currently the active force contains only one bridge
battalion. It 1s located 1in Europe with assignment to a

corps engineer brigade.

DEVELOPMENT OF FEASIBLE OPTIONS: The result of my study
will be a recommendation of where the bridge company should
be located. To assist in this process, I developed three
possible options early in the research process. I recommend
that the reader keep these alternatives in mind throughout
the explanation of factual background information provided
in Chapters 4 theough 6. Chapter 7 analyzes the three
options using established criteria and provides a
recommendation.

The rationale for developing the options is
comprehensive yet gtraight forward and logical. Two options
involve moving the company to <corps and one keeps it at
division level. The framework for the corps option is the
ERI proposal developed by the Engineer School. The second
corps option presents a new command and control relationcship
in the corps brigade. The final division option gimply
maintains the status quo. These options do provide a mix of

the necessary variables of this problem with each possessing
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individual strengths and weaknesses. Each option will be
digcussed 1n greater detail in Chapter 7, Evaluation of
Options.

OPTION 1: Retain the Divigional Bridge Company.

This option allows many of the same capabilities and
limitations found in the current structure. With the

implementation of the Engineer Restructuring Initiative, the

company would remain under control of the organic engineer

regiment and be attached, as required, to engineer
battalions organic to supporting maneuver brigades.
Divisional engineer battalions would conduct the river

crossging operations.

OPTION 2: Consolidate Divisional Bridge Companies in
the Corps Engineer Brigade.

This option shifts the wunit to corps level as a
separate company under the engineer brigade. The control of
river crossing operations would be the responsibility of the
divisional engineer regiment with the required number of
bridge companies attached in a support role. In wartime,
selected brigade units would be task-organized to activated
reserve groups for command and control.

OPTION 3: Asasign company in a newly formed Corpsa
Bridge Battalion organic to the Corpsa Engineer Brigade.

This option makes the bridge company organic to a
corps bridge battalion which controls 4 to 6 bridge

companies. The bridge battalion would be responsible for the

command and control of division river crossings and use 1its




organic assets as needed. This option requires the creation

of up to four battalion headquarters elements.

CONCLUSION: In Chapter One, I have presented the background
of the problem, stated assumptions, defined organizations,
and developed options. Before a historical, doctrinal and
force structure analys3:2 can begin, however, 1t 13 important
to review the current body of knowledge. Chapter Two
provides a detailed review of literature already completed

on related subject matter from which the study «can expand

upon.
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CHAPTER TWO

REVIEW OF LITERATURE

Not one water barrier will be found eirther 1in
Europe or Asia, that our ground forces will be unable
to take in stride. They have the necessary technical

means for this, and in the course of their exercises,
our fighting men are successfully mastering the

various techniques for surmounting the most
complicated water barrierg.?

Marshall Chuikov
Commander, Soviet Ground Forces., 1963

QVERVIEW:

Chapter two of my thesis provides a review ot
literature that pertains to or has an impact on the
divisional bridge company and its mission. The literature I

reviewed for my thesis provides the basis for the analysis
conducted in the remainder of my study. I identified four
components of military arts and science research needed to
compile my thesis. They are:

o Higstorical Perspectives

o Army Warfighting Doctrine

o Engineer River Crossing Doctrine

o Engineer Force Structure
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These broad categories complement the supportinsg
methodology and form a basis for chapters four, five, and
six. As a result, chapter two 18 a synopsis of the current

body of information available on my subject.

28 04 LE g Ay —_—_——om

Since there has been limited prior research on the
positioning of the divisional bridge company, I extracted

required information from historical works, concentrating on

famous river crossings. I uncovered a wealth of information
in after-action reports and operations orders of the
divisions and corps involved 1in the <c¢crossings. Officral

U.S. Army historical documents and numerous articles in
periodicals provide detailed information on the planning,
conduct, and success of bridge companies supporting major
river crossings.

World War II literature provided the most completely
documented operations and is invaluable in my research of
large crossings conducted against a sizable force. Coll's

=T

U.S. Army in World War II

he Corps of Engineers provided

valuable insight into force structuring decisgions made
before the war. I also researched +the Combat Studies

Ingtitute (CSI) Battlebook series completed by a staff group
of CGSC students in 1984. All the works are particularly
scholarly, detailed and accurate, especially the volume on

the Rhine River.

Several articles 1in Engineer and The Military
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highlight major accomplishments of treadway bridge
companlies. Stanley Murphy’'s article i1n Engineer on tactical
doctrine and equipment greatly influenced my opinion of
responsive bridging support. William Baldwin’s article,
also located in Engineer, provided important insight on

Patton’'s command and control of the Rhine cro=ssings.

I found Appleman’s official history of the war, The

United States Army in the Korean War, particularly
enlightening and easy to read. While the Kumho crossing 1is

only brietfly discussed, the work offers an 1nsight on the
organization of engineer unites and support of fered Lo
maneuver units. Crucial to my wunderstanding of crossing
conducted during the Korean War are several articles written
by engineers present during the operation. COL Itschner and
LTC Hyzer were both key players in the Kumho crossing and
discuss their challenges and successes in articles published

Several analytical works, while unpublished,
attempt to relate current doctrine, tactics, and procedures
to previous river crossing operations. As a result,
detailed research outlined several c¢ritical fundamentals
which were respongible for the succegs or failure of river
crossing operations. I found both the Masters of Military

Arts and Sciences (MMAS) theges and the School of Advanced

Although few in number, these works are a wealth of
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information on research sources and offer a candid review
based upon a thorough study and analysis of these sources.
Army publications complete the 1literary gpectrum.
Original Table of Organizations (TO&E's), pamphlets, field
manuals, and command newsletters provided information on
organizations, equipment, and manning levels. I relied
heavily on these original documents as I found that
secondary and tertiary sources often distorted the facts to

further promote a particular viewpoint.

My research topic involves the published doctrine of
AirLand Battle and the unpublished concept of AirlLand
Battle-Future. Army field manuals outline current doctrine,
Army “White Papers” conceptualize AirlLand Battle-Future, and
numerous periodicals and articles attempt to interpret,
reinforce, or challenge both doctrines.

An undergtanding of AirLand Battle must begin with
Field Manual 100-5, Operations. This capstone manual
provides a broad overview of the army’s doctrine and
outlines the tenets and imperatives of AirLand Battle.
Offensive and defengive tactics, techniques and procedureg
complete the description of how the army plang and conducts
operational and tactical missions.

Several gsupporting field manuals are derived from FM
100-5 including Corps, Division, Brigade, and Engineer

Operations Manuals. While all of these build on the

framework established i1in FM 100-5, they are general 1in
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nature and provide little sgpecitic information on the roje
of the divisional bridge company in river crossing
operations.

Since the AirLand Battle-Future concept developed 1in
the late 1980's, the Army has not yet published any major
works on the subject. The series of AirlLand Battle “White

Papers’

provides an excellent overview of the concept, bu~

lacks details on how armies wi1ll conduct operaticns on

future non-linear battlefields. I found interviews and
discussions with members of the AirLand Battle-Future
working group to be particularly informative. The engineer

representatives of the group offered their viewpoirnts on the
concept as they relate to my research question.

The development of a new army warfighting doctrine
has produced numerous articles. Engineenr, Army . The

Military Engineer, Parameters, and other magazines have
brought forward supporting and conflicting opinions ot
AirlLand Battle-Future doctrine, environment, and
application. Combined, they give a variety of opinions and
facts which provide an analysis of the Army’s current and
future doctrine. Several articles in Military Review are
significant as many of the authors hold senior army
leadership positions. These officers relate the changes 1in
emerging warfighting doctrine to force structure and

political factors facing the Army as well as the changing

nature of the threat.
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RIVER CROSSING DOCTRINE:
The best source ot intformation concerning river
crossing doctrine and capabilities is the series of engineer

field manuals. FM 5-100, Engineer Combat Operations serves

as the branch’'s capstone manual providing an overview of

mobility, countermobility, and survivability missions.
Though it deals i1n generalities, the manual ocutlines baszic
engineer doctrine and introduces primary misSsi10ns and

organizations.

I found that FM 5-101, Mobility, provides the
additional information needed to gain a broad understanding
of Zap crossings. The manual discusses history, site
preparation, and command and control of gap crossings but
does not adequately explain deliberate river crossings.

While the manual offers some specific information helpful in

establishing and evaluating c¢riteria, it still lacks the
detailed technical information necessary to address my
1ssue.

Field Manual 90-15, River Crossing, was superseded by
a coordinating draft of Field Circular 90-13 -
Counterobstacle and River Crossing Operations in 1987. The
field circular was published by the U.S. Army Command and
General Staff School with the intent of establishing generic
procedures for crossing all obstacles. The work is

disorganized and does not address specific procedures

in a deliberate river crossing. The manual outlines current




crossing doctrine employing a four-phase operations
focused on terrain, not forces.
The February 1990 coordinating draft of FM 90-13,

Combined Arms River Crossing Operations solves many of the

concerns I raised over previous manuals. The draft clearly
outlines fundamentals, concepts, planning considerations,
and technical data for river crossings. I found the work

detailed, concise, easy to understand, and i1n coordinaticn
with other Army and engineer field manuals. The doctrine
focuses on forces rather than terrain and introducesg a titfth
phase, Attack out of the Bridgehead.

Articles on river crossing coperations appear both in
periodicals and other unpublished sources. Engineer and the

Military Engineer have several articles addressing river
crossing exercises and the uses of technology to assist 1in
the crossing effort. I did not find many works which
specifically addressed the problems with river crossinsg
doctrine, techniques, or procedures.

I found that several MMAS theses and SAMS monographs

question the validity of previous river crossing doctrine

and techniques and identify numerous deficiencies that have

not been addressed in other publications. One of these
works was particularly important to my topic as 1t
established a relationship between the two emerging

doctrines. The SAMS monograph by Major Gordon Wells, U.S.
Army River Crossing Doctrine and AirLand Battle-Future

assi1sts in my analysis of the bridge company by concluding

29




that the 1990 river crossing doctrine does support AirLand

Battle-Future doctrine.

FORCE STRUCTURE ISSUES:
FM 5-100: Engineer Operations, available Tables of
Organizations (TO&E's) and river crossing and maneuver field

manuals provide a firm understanding of the capabilities,

limitations, and equipment of the current divisional and

separate corps bridge company. To gain an accurate
understanding of future force structure proposals, I was
limited to Engineer Branch School studies and current

The Engineer Structure Study, conducted by a study
cell from Fort Leavenworth, is the most current and detailed
analysis of the Engineer Restructuring Initiative (ERI).
The study determines which engineer force structure
alternative maximizes responsive and flexible support to
create a more lethal maneuver Ccorps on the AirLand
battlefield. The work creates an effectiveness model to
analyze the impact of improved force structure on engineer
operations. Although detailed in combat operations, the
study only mentions river crossing operationg and bridge
company organizations.

Professional journals and periodicals bridge the gap
between concepts stated in the Engineer Structure Study and
the combat realities experienced in the field. The PERSCOM

Officer's Bulletin and Engineer magazine frequently

published insights from senior engineer leaders describing
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the implementation of the new 1nitiative. Because the ERI

concept, formally known as E-Force, has existed for almost
ten years, a wide agsortment of articles have been published
by various authors with divergent backgrounds and
experiences. Engineer and Military Engineer offer articles
which analyzed the advantages and shortcomings of ERI from
viewpoints of officers familiar with field conditions.

Members of the Fcrce Structure Cell, Combat
Development Branch of the Engineer School are particularlw
helpful in discussing the relocation of the bridge company.
I interviewed subject matter experts to gain an insisht into
the rationale behind proposed force structure changes.

The final source of information concerning bridsge

company positioning was obtained from the faculty, staff,

and students of the U.S. Army Command and General Staff

College. I gained valuable insight on the practicality of
my proposals and used their wealth of experience and
knowledge to assist in my evaluation process. Without this

interaction, my thesis would have been missing a certain
depth provided by their concern for the research problem and

the Army in general.
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All s=ources mentione in thie ochapter and in the
bibliographv are available from the Combined Arms Hegearch
Library at the U. S, Army Command and General Staf?f College
(OJSACASCY .

I uged several different types of litevrary sgources in

obtaining factual infovrmation feyr my thesis. Mozt worke
relating to the Loplc  were completed prior o the
development of AirLand Battle-Future doctrine, emersing
river ocrozsing doctrine, the Engineer Resgtruoturing

Initiative,

O

r the requirement to reduce the gize »f the

army . I have the advantage of researching thig izsue at a

0]

time when four previously studied independent evente are
coocurring gimultanecuely. Az a vresult, my task iz  to
analyze and interpret those elemente of information which
are gtill valid and gynthesize them into a new and relevant
recommendation.

In light of rapidly changing doctrine, an abundance
of factual material, and a requirement on my part to draw
logical conclusiong from publizshed, readily available
material, the absence of literature will not impede my
regearch effort. It {2 time for an independent rational
approach to answer a question which has not been analyzed in

depth for several yearse.




1Lieutenant Colonel Frederick C. Turner, "Soviet Hiven
Cros=zings,” Military Review. September 1966): 34.




CHAPTER THREE

METHODOLOGY

The quesgtion is whether...judgmentg have to be
made in the fog of inadequate and inaccurate data,
unclear and undefined issgueg, and a welter of
conflicting pergonal opiniong., or whether they can be
made on the basis of adequate, reliable information,
relevant experience, and clearly drawn issuesg.?

Alain C. Enthoven

Assistant Secretary of

Defense, 1965-1969
OVERVIEW:

In Chapter Three 1 develop the thesis methodolosgy.

I establish appropriate research questions and determine the
most effective procedure for my analysis. The chapter
includes a discussion of the process by which I answer the
questiong and correlate the material. I develop evaluation
criterion allowing each bridge option +to be subjectively
analyzed and measured. I outline a decision-making tool,
the weighted decision matrix, which allows me to effectively
synthesized all criterion resulting in an overall solution.
This evaluation forms the basis of my conclusions and

recommendations concerning the disposition of the Divisional

Bridge Company.
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My plan of attack for addressing the research
question involves the development of a three tier structure
of questions leading to a single answer. A listing of
subordinate and tertiary questions forms a basis from which
I explain the project’s methodology. This framework of
guestions 1s not meant to serve as evaluation criteria tor
options developed i1in Chapter 1. The questions are a result
of my personal “brainstorming’ meant to form a baseline
outline of inter-related factors. My research expands and
interprets these factors resulting in an overall

recommendation.

TIER 1: Is the Engineer Bridge Company still required in the
U.S. Army Heavy Division?

Tier 2A: From a historical perspective, where should
the Bridge company be positioned
organizationally?

Tier 3Al: Heavy division conflict (World War II)?
3A2: Mid intengity conflict (Korea)?
3A3: Low intengity conflict
(Vietnam/Panama/Grenada/Desert Storm)?

Tier 2B: Where should the Bridge company be positioned
to gupport AirlLand Battle-Future Doctrine?

Tier 3Bl: Deployability and maneuverability of

Heavy Divigion?

3B2: Success on the non-linear ALB-F
Battlefield?

3B3: Effectiveness 1n conduct of river
crossing operations.

3B4: Vulnerability of critical river crossing
assets?

3B8: Utilization of critical bridging assets?
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Tier 2C: Where should the Bridge company be positioned
to complement the emergins Engineer
Restructuring Initiative?

Tier 3Cl: Utilization of assigned engineer

goldiersa?

3C2: Training opportunities for bridging
MOS’s.

3C3: Combined arm= training for deliberate
river crossing operations?

3C4: Maintenance support impact on engineer
units.

3CS: Capability to support future bridging
developments.

3C6: Need for Mobility - Forward positioning
vs. protection.

I use several research techniques to answer questions

at the third tier. My analysis of those answers results in a

defensible answer to a second tier question. I answer the
research question based on my analysis of sgsecond tier
questions.

I use publications documenting historical river

crogsing operations to answer historical questions from tier
3A. Some use of after-action reports or personal 1nterviews
are required in more recent conflicts (question 3A3).

Tier 3B and 3C questions are answered using existing
doctrine and publications as well as opinions received from
soldiers and leaders in the field. Data i3 collected on
maneuver gupport and sustainment issues from combined arms
officers in the Command and General Staff College (CGSC)
with heavy division experience . Information on command and
control relationships and river crossing doctrine is
gathered through informal 1interviews with engineer officers

both in CGSC and in field units.
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RECISION-MAKING THEQBY.

Hopefully, in all decigiong, the decieg:ron-maker has

in mind a well-defined and well-understood obiective. The
decigion-maker must establizh Zegired goals and determine,
in my cace, what pezgitioning option of the engineer bridge

company besgt enables the obiective to be achieved.

Thie dercizion-making exeracice zeeks to subrectivelw
rate 22ach of the three =ztrategias in  the:r akility o
satisfv my overall obiective. Because of the intandg:ble

ot

nature of the problem statement and associated variablez, I
must first devize a rating system and decigion-making mcdel.
It is important to gzelect a decision-making toocl which
is easy to use, accommodates all critical factores, and
gupports the recommendation with =zolid rational.

The characterization of a decision’s quality s=should
be based primarily on an evaluation of the method used to

-

arrive at the decigion.® The basic premise of the decision-

4]

making theory i that the proper application of a =sound
analytic proceses to the bridge company etructuring problem
will engure conegistent and defendable recsults.

I use quantitative techniques in an effort to clearly

define the iggues and alternatives. This method allows the

decigsion-maker to make a well-informed judgement from an

accurate summary of relative facts. The qurantitative
techniques are not and must never be considered as a
2ubgtitute or =zolution to decision-making. *® I+ i1

tmportant to make the best dec:ision basgsed on the insgight

3
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provided from the decision-making aid, not strictly on the

results of the numbers.

DECISION-MAKING MODEL:

General: I use a decision matrix 1n selecting the
best option for the bridge company. This matrix facilitates
analysis of a decision by providing a logical format {for
arranging various alternatives, criteria, payoftis, and
rankings.

Unweighted Matrix: While there are various methods of

solving decigsion matrices, in this study I wuse a common

technique capable of accommodating numerous criterion ot

differing, and most-likely non-quantifiable, payotfs.
I have listed alternatives in vertical columns and
evaluation criteria in horizontal rows. Because the

criteria payoffs are measured in different types of units
{hours of response time, command and control advantasges.
utilization rates), any combination of these numbers 1s
meaningless. The easiest way to use the payoffs 1is to
assign relative values from 1 to 3 (3 optiong) to each
payoff in a particular column. The bridge option which I
consider to be best for a given criterion is assigned a "1°
while the least desgsirable option receives a "3°. I

subjectively evaluate each option with respect to a given

criterion in Chapter 7. Based on the suitability of that
option to the criterion under study, 1 assign a relative
rank.
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The relative values remove the difference 1n units
between the criteria with all numbers signifying a magnitude
of achievement. Since the smaller assigned values indicate
preferred strategies, the smallest sum of values indicates
the best strategy.

Weighted Matrix: The technique above is well su:ited
when parity exi18ts between all c¢criterion. Thig 1= not the
likely éase with the bridge company problem. For example,
most Army officers with division experience would agree to
the significant importance of RESPONSIVE SUPPORT to the
heavy brigade. MAINTENANCE CO-LOCATION cons..erationg would
probably seem a much lower priority.

The difference of importance in various criteria 1s
manipulated by introducing weights into the matrix.
For example, I might assign a high weight of "4° to
RESPONSIVE SUPPORT and a corresponding low weight of “1° to
MAINTEN/NCE CO-LOCATION. By multiplying the assigned
weights for each criterion row times the relative rank for
each option, an overall option total is calculated. The
sSmallest overall total indicates the best option. The
weights magnify the differences between the relative values
in the appropriate columnse, giving the weighted criteria
more impact on the differences in the overall total.*

Special-Interest Weighting: It is important to
insure that the methodology and subsequent thesis
conclusions are well-founded yet responsive to the reader’'s

need. As earlier stated, the decision-matrix 1s a tool to
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allow the decision-maker a full, accurate summary of all the
relevant facts. Because both the assignment of ranks and
weights 18 nighiy subjective, my sgstudy provides the reader
with more than one perspective on the interpretation of tho
assembled facts.

To accomplish this objective, four decision-matrix
welghtings are depicted i1n the Chapter 7 evaluation portion.
In addition to my personal opinion, the viewpoints of three

special-interest group’'s are represented.

Each weighting version allows for 16 “Importance
Points”® to be allocated against the eight possible
criterion. "0 to "4° is possible with a an assignment of

0" assigning no value to the criterion and "4° representing
the most significant criterion. An assignment of 2" to
each criterion results in an unweighted matrix. An
unweighted matrix is also provided in ChapterA7 to serve as

a control baseline.

Because the ranking of options within a given
criterion is a complex subjective task, I do not solicit
ranks from the special interest groups. As a result, my

rankings are injected to the matrices and multiplied by the
unique weighte of each group. A desgcription otf the four
weighting categories and related information on their data
acquisition is provided below.

A. Author’'s Weights: These weights represent my

viewpoint after gaining a thorough understanding of this

thesi1s problem. My rationale for 1individual weights 1s
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included in the de=cription of evaluation criteria in this
chapter.

B. Cg
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______________ Weightg: The associated
welights for this category come from engineer officere
assigned to the 1990-1991 Command and General Staff College.
Although knowledgeable of engineer organizations and river-
crossing doctrine, the twelve officers received only a
cursory briefing on the related problem. Their averasged
responses results 1in a set of weights representing the
officers collective attitude.

C. CGSC Maneuver Branch Qfficers’ Weights: The
weights of this special interest group represent twelve
officers from the infantry, armor, and field artillery

branches. Their knowledge of river crossing operations and

engineer organizations 18 less than that of the engineer

officers. This group, however, would be expected to better
anderstand the needs of the maneuver brigade in
accomplishing smooth river crossing operations. Like the

engineer group, I provided these officers only a cursory
briefing on the background of this thesis.

D. Thesis reader’'s assigned weights: While it 1is
interesting to know what the author, engineer and maneuver
officers’ opinions of varioug criteria, the reader may
disagree with published rankings and weisghts. To resolve
this concern, I present a method for the reader to assign

his own weights and calculate the corresponding optimum

solution. This 1nteractive capability 1s best suited to
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altering or completely changing the weight values. I{f the
reader desires to change options, criteria., weights, or
ranks, a separate decision matrix :is provided . This 1s
best supported by photo-copying the page from the published
thesig and adding, deleting, or modifying selected
information.

My intent 1s to provide the background historical,
doctrinal, and force structure i1nformation needed to analyze
the problem. Although my recommendation is offered in the
conclusion, the reader is free to use the developed model to

interpret or verify the findings as he desires.

e Rt ramms - SAemmemeaSmamea eaEmoaRaSRa

It is important to establish those factors which are

used to evaluate the various bridge company options early 1in

my research. By understanding what elements of river
erosging operationsg are important, in a historical,
doctrinal, and force structure context, I can better

interpret the impact of actions outlined in the next few
chapters. Simply stated, it 1is critical to know the rules
before the game is played.

Below I have listed a detailed description of
evaluation criteria. Associated weights delineate the
relative importance of each criterion. While many
additional factors impact the wultimate decision, the eight
criterion suffice to cover the many complexities of this
problem. I have sgelected <criterion which incorporate the

tenets of AirLand Battle (Current and Future): agility,
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initiative, depth, and synchronization. Additionally, my
selected criterion represent key aspects of the Principles
of War and the 1mperatives of the latest river crossing
doctrine. I incorporate varying branch perspectives, from
the supporting engineer commander to the supported maneuver
commander. I conclude each description with on my decision
of successful option compliance with the criterion.

The criterion I have chosen represent the most
important aspects of my problem. When properly used to
evaluate my three structuring options, I am confident a
defendable yet workable solution to the bridge company
positioning problem will result.

1. RESPONSIVE SUPPORT - Discuasion: Supporting
combat units across water obstacles is one of the most
critical mobility tasks. Success on the battlefield is not
dependent solely upon the effective or efficient utilization
of bridge assets. The responsiveness of that support 1is
equally as important as its effectiveness and more important
than efficiency.® The criterion element of RESPONSIVENESS
considers the ability of the three bridge options to rapidly
accomplish the river crossing mission.

The co-location of bridge assets at corps level leads
me to believe that support would be inherently unresgsponsive.
The significant dispersion of today 8 modern battlefield
could result in substantial travel times to move corps
assets to the forward edge of the battle area (FEBA) . As a

result, maneuver divisions unexpectedly encountering a major
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obstacle would often need immediate corps augmentation to
conduct a crossing. Most tactical situations would place
the maneuver unit in jeopardy 1f it had to wait for corps
assets to conduct a tactical movement to the crossing site.

Most river crossing operations are planned at corps
level. As a result, support requirements should be known
well 1n advance and possible river obstacles highly
predictable. Corps bridge company support could be readily
available when and where 1t 1is needed. Units would be
tasked organized to the divisions, co-located with the
maneuver elements, and become just as responsive as
divisional engineers at the crossing site.

At the division level, support capabilities organic
to the division are normally more readily available than
corps assets.® They can rapidly respond to unexpected water
obgtacles on a moments notice. Even if the <crossing
requires additional assets, initial divisional ribbon bridge
rafts can transport «c¢ritical assault vehicles. Maneuver
units could secure the far shore and not require the
division to sit and wait.

Weight: Due to the significant importance of speed,
momentum, and agility of today’s battlefield, this criterion
is assigned an importance factor of “4°.

Decisgion: I will rank the options on their ability
to provide the most responsive support to the maneuver

brigade.

44




2. QPTIMUM UTILIZATION - Discussion: Float bridge

assets, regardless of where they are located, are a limited
and valuable commodity. The premium placed upon mobility by
AirLand Battle doctrine places a similar premium upon gap
crossing capabilities.” This especial.iy applies to those
limited bridging units in which ribbon bridge equipment 1s
located. It 18 <clearly 1in the best interest of both
engineers and maneuver units to establish a force structure
which insures the optimum wu%ilization of float bridge
assets.

Current divisional ribbon bridge companies c¢an cross
a wet gap of 144 meters in width. While current doctrine
recommends at least two crossing sites per maneuver brigade
axis, 1t is possible to cross a divisgion in column on two
bridges. Simple arithmetic would 1limit division crossings
uging organic assets to 72 meter wide rivers.

Engineer laboratory results from the Waterways
Experiment Station (WES) calculated the anticipated crossing
requirements for the European theater. According to the WES
data, the organic divigional float bridge assets could be
effectively used on 50% of the wet gaps wider than 18 meters
(AVLB span).® This could be done independent of additional
assets from corps.

This data conversely meant that 50% of the time the
divigion would not be capable of crossing an obstacle
greater than 72 meters without corps assets. The

simultaneous crossing of a corps or army over a major

45




gap would require all bridge assets from both the corps and
the division. I use a historical wvignette 1in Chapter 4 to
show that the consgsolidation of bridging assets was essential
to Patton’s 3rd Army crossing of the Rhine River in 1945.

Retention of bridging assets at division level would
limit the corps commanders flexibility to mass assets for
the main effort and conduct a rapid crossing. Bridge assets
remalining with reserve or follow-on divisgions would prevent
optimum utilization of all available resources.

In evaluating the three bridge options with regard to
thig criterion, I will subjectively make some tough
decisions. I will decide which option allows the best
chance of resourcing divisional crossging with the required
assets? I will consider that while corps consolidation
might weight a main effort, it might also-prevent bridging
assets from being assigned to the supporting division.

Weight: I assign the weight of "2° to this criterion
based on the importance of properly allocating and wusing
available bridge equipment.

Decision: I will select the option which insures the
optimum utilization of available bridging assets.

3. COMMAND AND CONTROL - Diacuasion: One of the
egsgential elements of SsSuccegzful river crossing operations
is effective command and control of all aspects of the
operation. in addition to engineer bridging assets, the

command structure must address the 1inter-relationships of

sSi1te security, crossing of the assault force, and dispersion




of maneuver elements. Additionally, tratfic control,
operation sustainment, and synchronization with maneuver
units requires detailed attention at all command levels.
More than any other mobility task, gap crossing involves the
management of combat power, space, time, and terrain.®

In a major corps river crossing operation, the
Crossing Force Commander (CFC) 18 normally the commander of
an engineer group from the corps engineer brigade. He
coordinates all division and corps assets into a
synchronized plan supporting the overall corps objective.
He works closely with the Crossing Area Engineer (CAE) who
is responsible for the crossing of a brigade crossing area.
The CAE i1s normally a battalion commander of the corps
combat battalion or bridge battalion.

The role of the divisional engineer battalion
commander is not clearly delineated and normally depends on
the tactical situation. Smaller c¢rossing operations might
prohibit the assignment of corps engineer commanders to
control the operation. Separate bridge companies would be
agsigned to the division to provide assets and assist in the
crossing. If corps engineer command and control
headquarters do not accompany task-organized bridge
companies, then the division’'s engineer battalion commander
becomes the Division Crossing Force Engineer.

The centralization of ribbon bridge assets at corps
level would bring into sharp focus the delineation of

responsibility concerning the provision of engineer gsupport
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for river crossing operations.?!® Corps engineers would be
responsible for engineer command and control and be able to
refine and train on their involvement in greater detail.
The fact that current doctrine requires a mixture of
equipment and control elements from both division and corps
means that centralization and unity of command would allow a

sharper mission focus.

The decision-maker must analyze the i1mpact of
improved command and control in complex river <crossing
operations. Division engineer involvement allows more

flaxibility at the tactical level and closer relationships

with the habitually associated maneuver unit. Corps command
and control allows better synchronization of all corps
assets (follow-on maneuver units, traffic control, etc) and

would be expected to conduct a smoother crossing.

Weight: Command and control is one of the most
important aspects of the crossing operation. I assign this
criterion an importance weight of "3°.

Deciaion: I will select +the option that, regardless
of organizational level, best integrates combat power, time,
space, and terrain to provide a well organized operation.

4. BRIDGE  VULNERABILITY - Disacussion: Current

engineer and maneuver doctrine would predict <nat the

division bridge company would be normally found closer to

the FEBA than if 1t were a located at corps level. This
prediction leads me to conclude that divisional ©bridge
equipment would be more vulnerable to enemy fire. With both
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divisional and corps Dbridging equipment being a scarce and
invaluable asset, this 1ssue 1is worthy of consideration.

The decision-maker must weigh the impact of increased
vuln2arability when advocating the location of the engineer
bridge company at the non-divisional level. In determining
the weight of this criterion, another i1mportant factor 1is
considered. The location of the bridge assets (forward and
more vulnerable vs. rearward and more protected) should be
determined more by the tactical situation than by the
organizational level at which the bridge company is found.!!

Weight: Because vulnerability is largely dependent
on the tactical situation, I assign a weight of "1° to this
criterion.

Deciaion: I will select as the best option the force
structure which minimizes the exposure window of bridge
assets to enemy fire.

5. TRAINING - Disgcussion: The conduct of training
involves two critical areas. These include the collective
training of soldiers assigned to the bridge company and the
familiarization of maneuver units wusing bridging equipment
and crossing plans.

Any consolidation of ©bridging wunits would allow
economies of s8cale in the conduct of collective unit bridge
training. Bridge crewmen (MOS 12C) are low-density career
fields. As a result, the ability to provide satisfactory
training of the individual soldier, squads, and platoons 1is

often limited in the maneuver division. If bridge companies
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were combined at corps level, their co-location could easily
rectify this problem.

While assisting the bridge unit, consolidation
outside division could adversgely affect the ability of
maneuver units to conduct combined armsg training on bridge
equipment. Perhaps more significant than the inability of a
Ml or Bradley driver to cross a ribbon bridge 1= the
degradation of maneuver staffs to plan and train on river
crossing operations. The sharpened focus that would occur
within engineer units outside the division may be
accompanied by an unintended and unfortunate reduction in
emphasis within the division.!'= The key to successful
combined arms training is the recognition by nmaneuver
commanders at the division and brigade level that river
crossings are complex mission essential tasks requiring the
conduct of periodic, realistic training exercises.

The decision-maker must analyze the various training

advantages and shortcomings associated with the 1location of

the engineer bridge company. Rankings must reflect those
options which best accommodate all training outcomes.
Weight: Because both engineer and maneuver

commanders will insure their wunits are trained to the best
possible state of readinegs, this c¢riterion iz assigned an
importance weight of °1°.

Deciaion: I will select the bridge structure option

which insures adequate collective training of bridge crewmen

50




yet maintains a high s=tate ot maneuver brigade
proficiency in the planning of river crossing operations.

6. MAINTENANCE - Diacuasion: The maintenance aspect
of the decigsion 1i1nvolves the centralization of bridging
agssets and the availability of those assets in the forward
support of actual bridging operations.

Location of the bridge company at corps, whether as a
separate company or in a bridge battalion, would consolidate
like equipment in a central unit providing certain economiesz
of scale. Cross-leveling of both parts, equipment, and
experience would be greatly enhanced.

On the other hand, the 1location of all maintenance
assets outside the division level would create the absence
of rapid repair capability in support of operations well
forward of the division area. Additional corps level
maintenance teams would have to accompany the bridge company
in the corps task organization to provide this capability.

What might be gained in the centralization of assets
might be lost in flexibility and responsiveness of
maintenance capability. The decision-maker must analyze the
impact of this trade-off and assign relative importance to
the optiong which he feels would provide the best “overall"
support to river crossing operations.

Weight: While maintenance 1is an important area,
solutions are available to any of the three options throusgh
adequate planning and organization. I have, therefore,

asszigned this criterion 1s a weight of °1°.
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Decision: I will pick the option which provides a
responsive maintenance capability at the river crossing site
during war yet offers adequate maintenance support 1n peace.
7. PELANNING CONSIDERATIONS - Disgcuaaion: FM 90-13, the new
coordinating draft on river crossing doctrine, highlights
the importance of detailed planning for river crossing
operations. In general, the <corps identifies the crossing
requirement and provides assets, the division does detailed
terrain analysis and rough crossing planning, and the
brigade does detailed crogsing planning.??®

The technical and tactical aspects of the operation
remain the same regardless of the actual location of the
bridge company. This particular criterion analyzes two
divergent aspects of planning which differ =significantly
depending on the option under consideration - predictability
and frequency.

The predictability of a requirement in terms of time
and location have a sgignificant impact upon the force
structuring decision. By its nature, a river crossing
operation should be predictable. There are normally
important data on file for water obstacles which are
considered to be tactically significant. These data can be
studied and trained-on in peacetime. The ability of
engineer and maneuver staffs to predict and to plan river
crossing operations, within the context of a fluid tactical

g8i1tuation, does clearly exist.
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The ability to anticipate requirements and to execute
pre-planned contingencies should clearly enhance the
responsiveness of the river crossing support available from
non-divisional engineer units at echelons above division.1!*
As a result, requirements which are highly predictable lend
themselves well to centralized planning and decentralized
execution.

The frequency of priver crossing operations ofiers
some 1mportant i1nsi1ghts as to the recommended liocatigon of
bridging assets. As the frequency 5f a migsion reguirement
increases, so does the need to decentralize the capability
to satisfy the requirement down to the level at which the
requirement exists.®® Conversely, as frequency decreases,

there is an increased capability of providing assets to a

lower echelon when and only when they are needed. Based on
historical river encounter rates, it 1s likely that the
future requirement to cross wide, wet gaps will not be a

highly frequent event.

In summary, the predictability and frequency of
expected river crossing operations are critical to the
location of bridging assets. Highly predictable, low
frequency crossing operations support having the assets
at corps; the inverse situation supports the idea of
location at division. In judging options, the decigion-
maker must project what force structure best uses this

planning i1nsight to support crossing operations.
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Weight: Because of the 1mportance and relevance of
predictability and frequency +to the tactical situation, I
have assigned this criterion a weight of "3°.

Decigion: Today's advanced intelligence capabilities
and existing geographic data bases reinforce the ability to
predict major water obstacles. I will select the option
which takes best advantage of known obstacles of low
frequency.

8. MANEUVERABILITY OF HEAVY BRIGADE - Discussion:
The scope of this c¢riterion 1nvolves both the strategic
deployability and the tactical and operational
maneuverability of the heavy division. It primarily
addresses the impact which the engineer bridge company has
on the movement of a heavy division when major river
crossings are not anticipated.

The gstructuring of the engineer bridge company at
corps level would wundoubtedly enhance the deployability of
maneuver divisions. At a strength of 128 soldiers and
equipped with thirty-six bridge transporters, the bridge
company adds rather significantly to the total force,
weight, and cube of the division.?®® The removal of the
bridge company from the division does not eliminate the
airlift requirement however, it just shifts it to corps
level. Additionally, as the historical studies of
contingency operations in chapter 4 will point out, misgions
requiring rapid deployment of maneuver units to a theater

with water obstacles often employ other crossing means. The
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use of 1n-country bridging equipment, organic division
aviation, or enhanced protection of existing bridges will
eliminate this concern.

The maneuverability of the heavy division 1e
adversely impacted by its organic bridge company. The
si1gnificant amount of non-hardened bridge boats, ribbon bay
sections, and bridge transporters makes 1t both a slow and
lucrative target. Simply stated, the bridge company :s
quite a lot of baggage for the division to carry around the
battlefield.!? While at times the bridge company 1is a vital
mobility enhancer, it often detracts from the same mobility
that 1t 13 designed to enhance.

In evaluating options with regard to maneuverability,
the decision-maker must weigh the impact bridge equipment
has on the maneuver units’ ability ¢to move on the
battlefield.

Weight: I have assigned a weighting of "1° to this
criterion based on two considerations. First, few
commanders strategically deploy a bridge company -other
options are available to the tactical plan to overcome the
logistical nightmare. Secondly, because a bridge company 1is
organic to a division does not inhereitly mandate that 1t
will negatively impact the units’ mobility. Proper tactical
movement procedures and prior planning can overcome most of
the associated impacts.

Deciaion: Retaining the bridge company at division

has no positive impact on a brigade's maneuverabllity when
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river crossings are not anticipated. I will gelect the

option which removes the company from the division.

SRR, EEesamRmaass emSeama

I have provided a sample decision matrix (weighted)
to help the reader understand how the parts of the decision
tool fit together.

I have 1incorporated the newly developed evaluation
criteria into the rows with the associated assigned weights.
A decision framework has now been established for later use

in Chapter 7, Evaluation of Options.

T S-S S S S S-S =SS &S =TS S-S SCS S TCST TS SSSIZSSosSs=SZZS=SZ=S=S=EZIETT=====zT=S= =

ENGINEER BRIDGE :!WEIGHT : DIVISION: SEP CO. : COMPANY :
N OPTIONS :!FACTOR @ BRIDGE :IN CORPS @ IN CORPS:
N : i co t+ BDE !BRIDGE BN:
N : 'RANK / !RANK /  !RANK / !
CRITERIA ! {  JTOTAL:! /TOTAL: /TOTAL:
1. RESPONSIVE S /o /o /o
SUPPORT : : L Ly s :
2. OPTIMUM : 2 : / H / H / :
UTILIZATION: : L L L .
3. COMMAND AND . /o /o /o
CONTROL: : i / i / H / i
4. BRIDGE SRS S /o /o /o
VULNERABILITY: : : / : / H / :
5. TRAINING: S SR /o /s /o
: i / ; / : / H

6. MAINTENANCE: S T /o /o /
H : / ' / H / '

7. PLANNING A T /o /o /
CONSIDERATIONS: ! L L L :

8. MANEUVERABILITY : 1 /o /o /

OF HEAVY BRIGADE: : L L L

OPTION TOTALS: . 16.00 ! : : .
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QONCLUAION:

The methodology I have outlined establishes a solid
framework which insures a defendable solution to the
problem. In the first chapter, I developed three possible
resolutions to the future positioning of the bridge company.
This chapter highlights the supporting question tier,
defines applicable evaluation criteria, and outlines the
decision-making tools I use later in the evaluation process.
Chapters 4 through 6 provides a +triangular dialogue of
knowledge from which to determine adequate evaluation
information and ranking framework. Chapter 7 is the heart
of my thesis. I evaluate the historical, doctrinal (ALB-F
and river crossing), and force gtructure pergpectives
critical to the success of river crossing operations. Each
option is judged on its ability to meet the c¢criteria
resulting in the agsignment of a relative rank. Numerical

totals are calculated for an wunweighted matrix and three

different weighted matrices. My final recommendation, along
with suggested modifications and changes to current
procedures and doctrine, <conclude the thesis in chapter 8.
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CHAPTER FOUR
HISTORICAL ANALYSIS

Suppose the bridge iz out, the opposgite bank held
by the enemy. Time waz when the Army waited till
night, crossed in the dark by raft of skiff, gained a
foothold on the opposite bank, and later built a
bridge. Now it appears that succezs may sometimes be
achieved more speedily, - a crossing accomplighed
audaciously in fast motorboats, or a bridge built
under fire.?

COL Godfrey, July 1940

QVERVIEW:

Too many timeg throughout history the Army has failed
to learn from past mistakes. New technology and a changing
threat have often called for new doctrine. As a result,
force structure developerzs have surged ahead. Many times
th*‘s wag done without devoting full attention to past
conflicts. Although the optimum location of the divisional
bridge company is2 laced with variables dependent of future
outcomes, a close review of historical evidence is
warranted. History cannot provide an accurate asgsessment of
future conflicts involving future AirLand Battle doctrine,
high technology weaponsg, and unproven engineer forces. It

¢can provide, however, a broad percspective of previous
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operations in which engineer units used basic river crossing
fundamentalgs to effectively sgupport maneuver forces.

Ever since armies have marched and fought, leadere
have faced the problem of crossing gaps. The advantages of
ugsing rivers as natural obstacles usually involved their
incorporation into tactical defensive plana. FM 5-101, the
Army’'s mobility manual, states that =gince World War II,
twenty-nine significant battles have been fought at gap-
crossing eites. Twenty-one of +those battlez occurred at
rivers wider than 150 meters, with the attacker being
successful in all 21 operations.

In this chapter, I examine the gix major conflicte

since the development of tactical bridging. World War II

providea the largest factual database of bridging
operationg. This high-intengsity conflict involves a wide
range of operations conducted by engineer organizations
different from those of tocday. The Korean and Vietnam wars

reflect a mid-intensity conflict with divergent bridging
experienceg. Grenada and Panama complete the gpectrum of
conflict by providing insight into low intensity operations
conducted without divisional bridging assets. Operation

Dezert Storm offers a review of the Army’'s latezst doctrine

and unite in modern conflict. The lessons learned are not
meant to form a basis ¢t factual evidence. They form a
broad perspective of wartime experiences and operations

which can be drawn on when analyzing the optimum positioning

of the bridge company.

60




_—mmE S0 oo

Like the Army of the 1990's, the Army of the early
1940's struggled with the problems of changing from a
doctrine baged on attrition to a doctrine based on maneuver.
A review of the development of ©bridging doctrine and
organizations during the early years of World War II
provides a historical pergpective into the current situation
and its doctrinal challenges. The game doctrinal arguments
of bridging capabilitieszs and impact on maneuver divisgions
prevalent 50 years ago still apply today.

History of U.8. Army Bridging Unite: The United

States Army of the twentiez and thirties wazg largely a

product of the firat World War. The esquare infantry
divigion congigting of foot soldiers, horses, and motor
vehicieg was the basic maneuver unit.? The large size of

the division, with a fixed atrength of 22,000 men, created
difficulties maneuvering the unit. The army of the thirties
wag too small to form wunits bigger than divisions and
egatabliehed corpe only in an emergency.

Engineer functions during World War I were primarily
limited to mobility tasks with 785 percent of their effort
dedicated to maintenance and repalr of muddy lines of
communication roadwaysg.® Survivability tasks included
preparations of defensive posgsitions, construction of support
buildings, and defensive obatacle zystems. Pontoon bridge
companies were small in number, limited in capability, and

incongigtently assigned to engineer regiments.
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The asgsignment of General Malin Craig as Army
Chief of Staff in 1935 accelerated the development of
bridging doctrine and equipment development. He ordered an
examination of the organization and tactics of the Army with
an aim to increase its mobility. The technological advances
in mechanical power begged maximum use of motorized vehicles
with a corregponding reduction 1in the g2ize of troop units.
The period between the wars had been marked by great
improvements in tanks, vehicles, and airplanes, making the
adoption of new tactics imperative.?® Advances in weapons
capabilities allowed for cuts in personnel without a loss of
firepower. Craig pushed for leaner infantry divisgsions of
13,552 men, shifting support and contingency misgsion
to corps level.

The Corps of Engineerg reassured the importance of
bridging in providing mobility to the new Army. Several key
officerg in the Corps noted an inadequacy in the ability of
existing U.S. bridging to support the migsion. Concernz were
also raised about the ease at which pontoon bridges could be
systematically destroyed, seriously impacting the succeazs of
divigion offensive operations.

A magsive regsearch and development effort was
initiated in 1938 to upgrade the bridging inventory allowing
increased capacity and divergification. Working in
conjunction with the (deneral Staft, infantry and armor
experts, three general types of bridges were designed and

tested - asgsault, general gupport, and a line of
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communication bridge. By the fall of 1940, the engineer
branch perfected a pneumatic-float treadway bridge with a
30-ton capacity. Engineer troops could assemble the 315
meters of bridge in 2 1/2 hours.® When reinforced, thig
bridge was capable of gupporting the crossing of the new 33

ton Sheridan tank.

Regsearch committees at the engineer gchool were
matching bridging requirements and capabilities with
existing engineer organizations. They recommended the

assignment of bridge building to pontoon unitse and corps
combat engineers. Heavy pontoon bridges were built by heavy
pontoon battaliong with the labor assistance from general
gupport unita. The divigional engineer company supported
the asgault crossings.

Problems involving the adequacy and necezsity of
bridging at the division level plagued the engineer doctrine
writere in 1941. The engineer armored battalion, with its
bridge company, represented an exception to the general
doctrine. The research committee conclude that:

the divisional bridge company did not have

gsufficient equipment for a major operation, it
deprived the battalion ot working personnel for other
migsiong, and that it added to the battalion’s road
space, and that there was considerable terrain where
it would not be needed.*®

The inability to use equipment during certain
tactical situations, the lack of operational supportability,
and logistical reszstrictions were additional distractors.

The committee recommended elimination of the divisional

bridge company and replacement of it with a lettered
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company . Engineer officers supporting the need for the
divisional bridging capability argued that the company was
built around equipment that was not in exisztence and served
as a goal for focusing advanced development.

The Engineer School Commandant endorsged the
elimination of the bridge company. This raised objections by
armored force personnel who argued that although additional
combat engineers were needed, they would not come a= a
regult of loging the bridging capability. Armor proponents
argued that the szignificance of this 1is3ue had alszo been
recognized by foreign armies who saw a critical need for
bridging in close support of armor. The Commanding General
of the Armored Force decided the issue. He stated that
until a heavy pontoon biidge company with 8500 feet of
portable bridge was fielded to each armored division, the
existing bridge company would remain in all divisions.

Reorganization for Global War: In August 1942, the
War Department directed Army Ground Forces (AGF) to

determine the number and types of service units required for

direct support of ground combat units. Common engineer
units were oftenn assigned to three companies: The AGF, the
Army Air Forces (AAF), and the combat service support
component - the Army Services Forces (ASF). Command and
control wag confused as units from one command often
completed missions in another command’s area of
regpongibility. In December, 1942 the War Department

provided broad definitiong to all technical gervices for
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organizational commonality. Engineer combat battalione,
along with pontoon and treadway companiezg, were claggified
as combat troops under control of the Army Ground Forces.
The bridge companieg remained 1n the divigion conducting
operations in the combat zone while corpas unite =upported
migsions in the communication 2Zone.

The War Department’s guildelines created wunitz which
could not be resgsourced and manned causing further
reorganization of tactical unite. Shortages of rubber for
tireg and transport chips for deployment led to vehicle
reductions of 20 percent and manpower reductions of 15
percent.”™ This generated a need for lighter, easier to
transport units and resulted in reductions in the engineer
force gtructure. In addition to resource constraints, the
War Department stressed the need for a flexible army that
could fight a war under diversze conditions anywhere in the
world.

Spearheading the reorganization of the AGQF wag its
Commanding General, LTG Lesley J. McNair. He believed that
the most effective use of manpower was gtrength 1in fighting
units, not service unite. A2 a presult, the infantry

divigional engineer battalion wa=z reduced from 745 to 647

men. Significant numbers of trucks, antitank weapons,
infantry support rafts, and bridges were eliminated. These
were the same elements which had been added in 1942. The

infantry divigsion remained unchanged throughout the duration

of the war.
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The armored division wag more closgely scrutinized by
MgNair resulting in a 58 percent decrease in tank persgonnel
and 20 percent increase in infantry. The radical push for a
larger infantry force resulted from the early succesgses of
antitank guns and mines used against American armor by
Rommel's Africa Corps in North Africa. The absence of major
water obztacles in the North African campaign probably
rezulted in bridge <capability being viewed as more of a
nuisgance than an asset.

This readjustment caused corresponding force changes
in the engineer force structure. McNair perszonally insisted
that the heavy division engineer battalion be c¢cut more than
40 percent, making the battalion roughly the zame =zize as
the infantry division engineer ©battalion. He stated it was
incongistent to argue on one hand that tracked vehicles
could move easily cross-country and on the other hand demand
a large engineer force to ensure mobility.*= Armor
proponents had highlighted the enhanced mobility of tanks to
guch an extent that a reduction 1in engineer capability was
inevitable.

Divisional Bridge Company eliminated: One of the
major forces pushing for the elimination of a divisional
bridge company turned out to be the new asgssistant chief of
engineers, BG Clarence L. Sturdevant. Concerned with the
adequacy of the combat engineer battalion of the heavy

divigion, Sturdevant lead a study into varioug force
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structure alternatives allowing for an enhanced c¢combat
support capability.

The study concluded that the engineer battalion was
too gmall and cshould expand to <four companies of three
platoong each. The <eize of such a battalion, including the
bridge company, would have constituted 5.5 percent of a
heavy divigion. They congidered that statistic, however,
would not gain approval with Army Ground Forces. The
Armored Force Engineer, MG Lunsford Oliver, concurred with
the increased force but felt the battalion would be too
large to adequately control. His golution involved
eliminating the organic bridge company and attaching s=such
companieg to armored divisions as needed.

It iz important to expand on this action of MG Qliver
to highlight the relevance of his2 comments. Many ot
Oliver’'s thoughts and concerns equally apply to today's
current dilemma of proper poszitioning of bridging aszsets.
Oliver’s insights provide a doctrinal mindset which I will
further expand in Chapter §.

Oliver stated that the 1inclusion of the organic
bridge company in the battalion was a step 1in the right
direction. It recognized the need for armored enginec.rs to
have bridge equipment with them. Rather than be in the rear
of the formation, unable to respond quickly, Oliver astressed
the importance of regpornigive bridge support. More
importantly, however, was the optimum availability of

gufficient organic combat engineers while gtill ingsuring
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adequate bridging capability. The location of bridge
agzets at corpg, attached to maneuver unitg early in the
operation, solved both concerns.

Oliver gtated that, in combat, divigional ©bridge
assete might fall ghort from the prequired amount if
equipment could only be drawn from one company. The number
of bridge companies attached =should be dependent on the
tactical gituation. Flexibility was the characteristic most
desired. "With the elimination of the bridge company, the
engineer armored battalion could abgorb another lettered
company and all four companies could he compogsed of three
rather than four platoone.""® He advocated attaching a
bridge company to each armored division during training to
insure bridge familiarization and crogsing proficiency.
Although the argument had more pertinence for armored than
infantry engineers, the ultimate solution applied to both
divisions and Oliver's recommendations were approved.

In September, 1943 a new Table of Organization (TOE)
was released without a divisgional bridging capability. The
treadway bridge company was nade a non-divisional  unit
supporting all combat, combat-support, and combat =aervice
support roles.

Due to the great flexibility, enhanced mobility, and
increased capability of the treadway bridge, it was in
constant use. Other pontoon bridges, older and harder to
congtruct, remained underused. The armored battalion

remained relatively unchanged throughout the remainder of
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the war with three line companies and a headquarters element
totalling 6983 officers and men.

Engineer Groupa and Brigadea: McNair continued his
reorganization of the Army at echelons above division. He
reversed the strongly held thought of standardized corps and
armies developed in the 1930'2. The use of task forces of
various strengths 1in all types of terrain demanded a
flexible organization which could not be provided by Type
Army Corps and Type Armies.

The Engineer Branch stronglr endorsed the Army Group

Force's concept of organizing corps and army combat
engineers on the basis of groups rather than regiments. A
group would consist of two to six combat battalions
commanded by a colonel. The War Department approved this

plan in January 1943 and groups were formed consisting of
three combat battalions, an equipment company, and the heavy
pontoon bridge.

Although the bridging battalion allowed for an

improved command and control structure, the new alignment
brought continued scrutiny wunder the Army Ground Force
Reduction Board. In an effort to "reduce the fat®™ from
engineer units, the battalion 1lost the 1light equipment
platoon of 132 men. The board’'s remarks continued to

reflect a desire for maneuverability when it released a
statement that the bridging battalion should not be a roving

depot but a tactical unit able to construct a heavy bridge.
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The result was a bridge battalion of 369 enlisted men
which remained relatively unchanged during the war.

Actual Operations: The scope, duration, physical
terrain of a high intensity conflict like World War II
called for all operations done on a large scale. This
resulted in campaigns requiring river crossings planned by
echelons above division. Armies and corpg assigned missions
and provided the necessary support forces and equipment.
Divisions controlled the movement across the river but were
always part of a larger crossing force. Brigades were
assault forces who executed the crosgsings to secure the
bridgehead. As a result, history provided numerous well
documented operations in which organic bridging assets were
not in the division. I use the famous Rhine river crossings
in my analysis as being representafive of river crossing
operations in the European theater.

Bridging the Rhine: The Rhine River was the largest
and most challenging natural obstacle facing the engineers
in Europe. The width of the 320 mile-long river, from Basle
to the Netherlands, varied from 700 +to 2000 feet.!® The
Allied force crossing in 1945 was perhaps the largest river
crossing operation conducted in history. It involved the
most extensive use of bridges and maneuver units with
unlimited command and control challenges.

After the success of the Normandy and Anzio landings,
the Allies never doubted they would defeat and oc¢ccupy

Germany. The preparations for crossing the Rhine began in
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England as early as August 1944, signifying the extent of

time available for detail planning. Engineer units
conducted extensive training programs behind the lines.
Dossiers were compiled on specific bridge sites and
preliminary estimates were made of tactical crossing

equipment.

This planning continued throughout the winter of
1944-1945 and more river intelligence was gathered. Once
everything was ready, the 12¢th  U.S. Army Group with 1ts
First, Third, and Ninth U.S. Armies and the 6th U.S. Army
Group’s Seventh Army began crossing operations. Althousgh
Patton’'s Third Army most efficiently integrated corps
bridging assets to accomplish the mission, it is important
to understand the relationships and successes of the other
armies as well.

First Army: First Army constructed numerous bridges
in support of III, VII, and V Corps. All river crossings
were corps or larger size operations. They employed
divisional engineers in the assault phase supplemented by
combat engineer and bridge companies in the bridging phase.

Examples of thig relationship include 9th Armored
Division’s early capture of the bridge at Remagen. To
provide additional crosging capability to the already
damaged Remagen bridge, the 1111th Engineer QGroup wag tasked
to erect a 1032 foot Class 40 steel treadway bridge. The
group’'s 291st Combat Engineer Battalion constructed the

bridge using equipment from the two corps treadway bridsge
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companies. Construction was completed in 33 hours with
minimal delay to the forward advance of the division’'s
maneuver brigades. Similar operations were conducted in the
other corps with a total of five treadway bridges, three
heavy pontoon ferries, and a heavy pontoon bridge completed
by corps bridge units.

Ninth and Seventh armies <conducted gimilar bridging

operations using assets from engineer combat battalions and

corps treadway bridge companies. Engineers provided
responsive support by constructing fourteen floating
bridges. Overall, a total of five separate corps completed

the crossing in ten days.

Third Army: The Third Army plan required numerous
crogsings near Mainz with Frankfurt and Darmstadt as follow
on targets. Patton served as the Third Army commander and
had gained much experience in past river crossing operations
across France, Belgium, and Germany. Bradley, commander of
the 12th Army Group, stressed to Patton the need for szpeed
in conducting a hasty attack. He directed Patton to move
his assault bridging stocks forward because, "I want you to
take the Rhine on the run. We're not going to stop, give
the other fellow a chance to build up and raise hell when we
come across."!* This was all Patton needed to hear.

The Third Army plan traded optimum crossing sites in
the north 1in order to achieve surprise in the south.
Although the plan called for a hasty crossing, it was well

planned and resourced with over 7500 corps engineers. Toul,
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France, became the assembly point for stocking of bridging
equipment and trucks for transportation.

Patton, who in Sicily had brushed off supply as

a bothersome detail, demonstrated how well he kad
learned his lesgson by stuffing his Third Army dumps
with engineer bridging equipment to be used in
spanning the Rhine.... months later that foresight
paid off when George took the Rhine on the run and
jumped Third Army across it on those beautiful
engineer stores.!'?®

XII U.S. Corps conducted the main effort near
Nierstein. The 1135th Engineer Combat Group directed the
operation commencing at 2200 on 22 March, 1945. Elements of
the 11th Infantry were paddled across by the 204th Engineer
Combat Battalion. During the night, engineers began work on
class 40 treadway bridges with vehicles <crossing to expand
the bridgehead by late afternoon. Heavy pontoon companies
from corps constructed and operated class 40 rafts and
bridges throughout the crossing area.

Five divisions passed over the three bridges by March
27 with supplies and necessary supporting troops. 60,000
vehicles crossed the Rhine in the 10 days from 21 March to
31 March. XII and XX Corps operations were equally
demanding but proved to employ +the same degree of extensive
planning and engineer responsiveness.

WWII Conclusions: One reason for the phenomenal
success of the Third Army’s operation was the overwhelming
engineer planning and support. Thig level of operational
foresight and calculation was prevalent not only in Third

Army but throughout the Rhine river crossing area. Although

engineer units were not necessarily organic or habitually
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gupporting torces, Patton did employ a well-tailored

organization to ensure mission success.'® The availability

of adequate time to coordinate <crossing sites, engineer
units, bridging assets, traffic control measures, and close
synchronization with maneuver units allowed for maximum
efficiency. The lack of organic bridging assets 1in the
division or habitually associated corps units did not
prevent the conduct of responsive support to crossing
maneuvers.

To summarize the events of the Rhine river crossing,
the 5th Division official history best portrays the feeling
of a successful major deliberate river crossing operation.

It was because the buildup of the bridgehead was
gso fast and smooth that the crossing eventually

proved so successful. The engineers set all sgorts
of records for speed in building Class 40 rafts and
two bridges, a heavy pontoon and a treadway....By

this time the Rhine brid;iehead had taken on the
appearance of Normandy transplanted into Germany....
transporting 3upplies and ammunition to assault
troops pushing inland.t*

A key point I will examine later in the paper is the
advantage Patton had in not having the bridging assets
organic to the maneuver divisions. With bridginsg
centralized at corps level, armies <c¢rossing the Rhine were
able to decentralize combat engineer assets to the maneuver
brigades while centralizing specialized bridge companies at
corps. This force structure gave commanders more

flexibility to shape their operational plan maximizing force

agility at the critical time and place.
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KOREAN WAR:

Organization and Doctrine: The Korean War, like World

War II, required extensive mobility, countermobility, and
survivability support using limited engineer units and
resources. The war involved all phases of engineer
operations - supporting the infantry, artillery, and armor
in defensive and offensive combat. Engineers built and

destroyed roads, railroads, bridges and airstrips., supported
minelaying and anti-mine operations, and participated in
combat as infantry when required.?!®

While river crossing doctrine remained wunchanged,
organization of bridging assets underwent significant
revisions. A revised post World War I1 Table of
Organization and Allowances (TOXE) published on 22 April
1948 listed selected M2 widened steel treadway bridge
companies at division level.!® Although there is ne
documentation available on the background rational for this
move, at the ©beginning of the Korean War every Armored
Engineer Combat Battalion in an armored division had a float
bridging capability. Apparently proponents who had argued
against the AGF removal of the company in 1942 eventually
won their case.

While the Armored Division regained the bridging

asgets, many of the ¢ritical river crossings in the Korean

War {involvei the Infantry Division. These units were not as

fortunate and, as in World War II, continued to receive

their river crossing support from corps level treadway
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bridge companies. The M2 Class 40 treadway bridge developed
for World War II was still the workhorse, having proved
itself time and again in Europe.

Actual Operations: The majority of bridging
operations in the Korean War involved line of communication
bridge repair and replacement. Hundreds of exigting
bridges, often blown by U.S. forces, were reinforced during
offensive operations allcewing rapid movement of supplies and
troops to the front line. Corps bridge companies were often
called to install expedient bridging along main supply
routes until combat heavy battalions could replace it with
permanent bridging.

Tactical bridging support mirrored many of the same
succegses and accomplishments found in WWITI. The tactical
situation and terrain called for an abundance of infantry
divigions with few if any documented river crossings by
armored divisions. As a result, the thrust of my analysis in
the Korearn theater 1involves the support of corps treadway
bridge companies to advancing infantry divisions.

Due to the scope of most major offensives, river
crogging operations were planned and resourced at corps
level. Combat engineer battalions and treadway ©bridge
companies were task-organized in advance of any operation to
maneuver divisions for wuse during the crossing. The
availability of time, combined with the centralization of
tactical bridging assets at corps level, allowed greater

flexibiiity to the corps plan. River crossings were on a
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smaller scale with fewer rivers per axis of advance and less
crossing areas per river. While not as extensive as the
European theater, the majority of crossing operations

achieved the same degree of success.

In light of numerous successful operations, I have
analyzed one of the most famous yvet unsynchronized
operations of the campaign. The crossing of the Kumho/

Naktong rivers in September, 1950 demonstrates the inability
of corps b.,idging assets to provide regponsive Dbridging
support to the maneuver division. It is a blatant example of
how the lack of responsive bridging for maneuver units can
result in friendly casualties.
Crogsing Overview: Three months after the United
States committed to the war effort in Korea, General
Douglas MacArthur landed the 10th U.S. Corps at Inchon.
Thig was one hundred miles to the rear of the forward enemy
elements which were hammering away at the 8th Army in the
Pugan perimeter. On 16 September, 1850 the 8th Army
launched an offensive to break out of the defensive
perimeter. While the 1st Cavalry Division and the 5th
Regimental Combat Team held the shouldersz, the 24th Division
wag committed across the river, under the cover of darkness,
to continue the offensive.
Engineer units and equipment were both in short supply.
Supporting the 24th Division directly were the 11th Combat

Engineer Battalion {(Corps) and the ©55th Treadway Bridge
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Company. The bridsge company possesgsed BO%Z of the
available bridging in theater with 864 feet of M2 treadway
bridge on hand.?!”

In addition to a severe shortage of float bridging,
the necessary erection equipment also remained in critically
short gupply. There were no serviceable power boats and
substitute outboard motors to position the rafts were
practically nonexistent. With these meager means, the
engineer planners at 1st Corps, 24th Division, and units
supporting the crossing devised a wcrkable plan to launch
the 24th Division across the Naktong River.

The plan involved crossing the river after dark on
the night of 18-19 September and attacking along the west
bank of the Naktong toward Waegwam. The most important task
involved the construction of a widened steel treadway float
bridge across the Naktong to provide the divigion’s heavy
loads access to the west shore. On the morning of 18
September, when the 24th Division started its move from its
assembly area, a normally easily fordable stream was tn
wreck havoc with the crossing operation.?!®

Kumho River: Engineer planners had concentrated
their attention on the Naktong River but failed to consider
a significant tributary, the Kumho River. During dry
weather, the Kumho posed no great threat for movement since
the road forded the river in a few shallow locations. An
‘underwater bridge” was located on the site constructed of

sandbags, gravel, and gasoline drum culvertgs. Ninety-eight
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percent the river’s flow went over the top of the gravel
roadway as the culverts were usually c¢rushed by oversized
vehicleg.*® All vehicles except jeeps could normally cross
the 30 inch deep ford with limited rafting capability
available for jeeps and special equipment.

Heavy rains had inundated the <crossing location a
week before the offensive and fording was slow and
dangerous. When the 24th Division arrived, traffic was
reduced to only one lane over the +top of a narrow sand and
gravel weir. Water was five feet deep on the upstream side
of the roadway requiring constant maintenance and upgrade.
Additional vehicle types had to be rafted across the Kumho
due to increased water depth on the roadway.

It soon became evident that the ford would not
support the advance of the 24th to the Naktong. The
resulting delay would affect the ability of the division to
conduct a night crossing. Despite extensive engineer
efforts to improve the crossing, traffic had become
hopelessly delayed.

As far as the eye could see from the Kumho River

down the one and one-half lane road to Taegu, trucks
and jeeps of the advancing 24th Division and
supporting units sat bumper to bumper in one long,
immobile column. By dark, the column of vehicles
waiting to cross the Kumho River stretched for five
miles.2°

By late afternoon, the 1st Corps Engineer, Colonel
Emerson C. Itschner, made the decision to commit part of the

55th bridge company’'s limited treadway bridge intended for

the Naktong. The contingency plan called for constructing a
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makeshift trestle bridge across the Kumho until the 24th was
across, then re-position the needed sections to the Naktong
crossing site.

Had the bridge company been organic to the division
and located far forward in the march column, I Dbelieve the
crossing would have gone smoother. As a corps follow-on
unit, however, it was miles back in march column. Although
this might have ©been a safe place to position the bridsge
enroute to the Naktong, the positioning did not allow enough
flexibility to handle mobility problems enrouate. As a
result, the bridge assets did not arrive until 1050 hours in
the morning of the 19th, 18 hours after Itschner’'s decisg:ion
to employ it.

Impact of Naktong Croaasing: Critical to the success
of the Naktong crossing was the conduc. of the initial
assault done under the cover of darkness. The 24th
Division’'s organic battalion, the 3rd Engineers, were in the
front of the march with the necessary agssault boats, troops
and equipment needed +to reach the Naktong's far bank. As
midnight approached, the division commander feared that
daylight might arrive before the crossing started, with the
troops consequently exposed to heavy casualtiegs. While the
bridge was being constructed, assault forces finally crossed
the Kumho using the limited capacity of the ford and
existing rafts.

As the 276-foot Kumho bridge took over 9 hours to

complete, the first significant traffic flow of the 24th
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Division commenced at 2020 hours.=? This delayed the
division's movement to reinforce supporting assault forces
securing the Naktong's near bank and supporting flanks.

The decision to alleviate the Kumho River traffic
"bottleneck”™ necessitated Colonel’s Itschner’'s gambling with
the corps’ resources of float bridging. The 864 feet of
treadway bridge available was obviously insufficient to
cross the 276 foot Kumho and the 700 foot Naktong. In view
of the inadequate amount of bridging, the Naktong should
have received first priority in planning and allocation.
Although the effort to solve the problem was commendable,
the lead maneuver elements of the Naktong crossing were
sitting in line at +the Kumho when they should have been
assaulting across the Naktonsg.

The assault commander first postponed the attack from
2200 on the '8 September to 0355, then finally to 0500 on
the morning of 19 September.=* Although there was no
indication of enemy on the opposite bank, the 24th Division
Commander still wanted to c¢ross before dawn. He urged his
commanders to get the maximum number of men across the river
before daylight in order to minimize their vulnerability to
gmall armsg fire.

At 0530 twenty eight assault boats started to the
west gide of the quiet Naktong. Without warning, the enemy
trapped the troops in a crossfire of small arms, machine
gun, and mortar fire. At the same time, artillery ghells

began falling on both banks. For a time, 1t was doubtful
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the crossing would succeed. Because of the murderous fire
on the crossing site, eight of the original twenty eight
agssgault boatg in the initial wave failed to return to the
near shore.=% A gignificant delay 1in the «c¢rossing of
adequate infantry support prohibited the rapid establishment
of the bridgehead.

Using numerous air force sorties with supportinsz
napalm and strafing fires, assault forces continued the
advance throughout the entire day. Forces secured the
bridgehead and reconsolidated follow-on division forces by
nightfall.

Although the 24th Division secured the west bank on
the morning of 20 September, it had not achieved its success
during the preceding day without 1its share of casualties.
Enemy fire caused one hundred-gseventy infantry and sixty-one
engineer soldier casualties during the crossing.=®*

The Kumho floating bridge was replaced by timber
trestle sections with the required iurescdwa’ shifted to the
Naktong site. After 36 hoursgs of work, a 700 foot treadway
bridge was completed a4t 1000 hours on 22 September.="
Division transport, artillery, tanks, and service units
began crossing immediately with most of the division across
by midnight.

Conclusion: Historical accounts of this significant
river crossing blunder state that:

except for the muddle in bridging the Kumho
river resulting in a delayed crossing of the

Naktong...,the five day operation of the 24th
Division left little to be desired. =S
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Engineers can gain several important lessons

from this operation. The Naktong crossing demonstrates the

importance of proper reconnaissance, consideration of
tributaries, fluctuations of water levels, and proper
ma .gement planning. Leaving those points to the river

crossing analysts, some conclusions <c¢can easily be drawn
about the location and structuring of bridging assets at
corps level.

The Kumho river crossing failure and the resultant
delay to the division’'s crossing were primarily due to a
lack of prior planning. Lessons learned from World War II
pointed out that, given accurate river and enemy
information and adequate planning time, float bridge assets
can be consolidated at corps level, providing flexibility
and concentration. In +the absence of time and information,
divisions do not have the organic assets to continue the

offensive across a major water obstacle.

The 24th Division faced a relatively common
occurrence in their Naktong crossing: the unplanned,
unresgsourced river crossing. The only bridging assets able

to project their combat power into the enemy were located
miles back in the march column. The movement of those
aggets forward, combined with the construction of an
unplanned bridge, significantly delayed the nighttime
crossing. Lives were lost and the objective taken late.

Had the treadway bridge company, or in present terms

the ribbon bridge, had been ordanic to the infantry
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divigion, this needless loas ot life might not have
occurred. The constant i1ncrease of motorized equipment 1in
the infantry division caused it to have the same requirement
for float bridging as the armored division.

The command and control of those bridging assets

would have been under the same commander who directed the

assault boat crossings. He would have ensured that
contingencies were considered, branches and sequels
developed, and location of bridging optimized. Rather than

requiring the corps engineer to personally make a decision,
the battalion commander would have had the available assets
to rectify the problem.

In the modern days of AirlLand Battle, the tenets of
initiative, agility, depth, and synchronization are key to
the success of any operation. Many tactical commanders and
staff would argue that synchronization is clearly the most
important tenet. The inability of 1lst Corps to predict the
Kumho crossing is unforgivable, but in war, the unknown 1is
often the norm. The structuring of float bridge companies
at corps level did not provide the flexibility needed to
adapt to the situation. One inescapable fact remains:
engineer support had failed at a c¢rucial time which

undoubtedly cost infantry lives the following morning.?3"7
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VIETNAM WAR:
Organization and Doctrine: Significant changes
occurred in both engineer bridge company structuring and

equipment upgrade in the inter-war period. In 1956, the

M4T6 dry/wet span float bridge was fielded to the existing

treadway bridge company offering a lighter, s=tronger, and
more extensive capability. The procurement of numerous
Bailey bridge sets satisfied the "Line of Communication’
bridge requirement replacing the old heavy pontoon cets

found in corps bridge companies.

In the mid-1950’s, a French engineer officer
developed a2 mobile amphibious bridge. In November 1960, the
Engineer Regearch and Development Laboratories at Fort
Belvoir, Virginia, completed a study for an American version
of the mobile asgssault bridge-ferry (MAB) . A new Army
directive stated that the bridge would be used within the
combat zone for multiple river crossings.<® It would permit
high-volume stream crossing of armor and supporting heavy
tactical loads. The directive highlighted that while assault
ferries might work for small-scale operations, multiple
heavy assault bridging was essential for sizable crossings.
Combat forces had to be massed and crossed in minimum time
to retain the initiative.

The subsgequent development and fielding of the M4T6
and later the MAB provided a substantial crossing capability
with reduced logistical and deployment problems. This led

to the development of the engineer bridge company in the
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infantry division. TO&E No. 5-148E, dated 15 July 18672
documents the i1nfantry division bridge company and
delineates that it be equipped with either MAB or M4&TS
setg.*® For the (first time since 1942, organic bridge
companies were again located in the armored and infantry
division engineer battalion.

Overview of Vietnam Operations: The restoration and
construction of bridges in Vietnam concentrated on lines of

communication support rather than tactical mobility to the

heavy maneuver unit. To link all the stretches of paved
highway, construction plans called for building
approximately 250 new bridges - both floating and dry
span.®°2 Totalling 11,300 meters, these new bridges

supplemented existing spans giving the republic a network of
uninterrupted highways.®! The system of roads stretched from
the Mekong Delta to the demilitarized zone and from seacoast
to seacoast.

The Vietnam War differed in both terrain and type of
conflict from World War II and the Korean War. As a result,
I expected major changes in engineer support and
organizations. Although army corps were basically replaced
by Field Forces, the amount and type of corps units were
congistent with earlier conflicts. The orly major
difference was in the level of command and control within
the field force.

Non-Divisional Command and Control: The massive

effort required in combat suppocrt and bage development made
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engineer officers resist the transfer of any of their units
to the tactical headquarters of field forces. Operational
control of all non-divisional engineers remained with the
Engineer Command, a brigadier general billet under direct
control of the deputy commander of U.S. Army, Vietnam.

The method which had evolved for providing engineer
support to a corps or field force equivalent did not
conform to previous U.S. Army doctrine. Habitually, cne

engineer group supported a corps and was commanded by the

corps engineer. In South Vietnam, the field force (corps)
engineer had only a small planning section with no
permanently assigned troop units. Engineer units provided

support in the same manner as Army artillery units placed in
general support. The two concepts differ in that a corps
enginéer normally orders subordinate wunits to carry out
prescribed missions. When corresponding units are placed in
general support, the corps engineer requests them to carry
out missions. However, each supporting unit commander may
disapprove the request in whole or part.2?=®

This relationship created the possibility that a
force field engineer not have the authority to direct the
supporting engineer units. Group commanders under control

of the Engineer Command assigned and supervised mobility,

countermobility, survivability, and general engineering
misgions. The majority of historical documents I reviewed
on this conflict, including the official Army monograph,

stated that in spite of repeated wurging to identify
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deficiencies in the support relationship, ne ¢$ield foeree
commander admitted to any lack of engineer support in any
operation. In fact, all commanders expressed only praise
for the timeliness and efficiency of that support.=3

Bridging Support: It 1is critical to interpret this
relationghip in the context of the optimum positioning of
the engineer bridge company. Although bridging operations
were not as numerous or extensive as tlhose in World War II
and Korea, the fact remains that tactical force field
commanders were satisfied with the degree of bridging
support. The mix of divisional bridge companies supported
in major operations by separate corps bridge companies
provided adequate capability. Corps bridge units were able
to quickly deploy necessary assets to the bridge site and
perform the crossing operation in a manner responsive to the
maneuver unit's overall mission.

The role of the divisional engineer battalion and
its bridge company in the Vietnam theater is c¢ritical to the
historical analysis. Division and brigade engineers took
support away from the combat forces to accomplish what
should have been non-divisional/corps g[1rojects =* Tasking
them with base development missions created the possibility
of a failure to provide optimum support to combat
operations.

In the research of Vietnam historical reports, I
found no examples in which a division conducted a major

tactical river crossing supported by its own organic bridge
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company. While these assets and personnel were available,
the tactical situation diverted their priorities to Line of
Communication (LOC) bridging. All case histories studied
reflect that adequate time existed to plan and resource
bridging operations. This factor was the most important
element in allowing corps bridge units to provide reponsive
support.

During my research I investigated numerous examples
representative of the type and criticality of required
bridging support. The majority of all bridging operations
were divided between rear area sustainment support and
tactical bridging in support of major field force mobility
missions. Given the limited information on independent
division operations, it is important to explore the
employment of the corps bridge company and its support to
the overall war effort.

General Engineering Support: The construction of a

major depot and supply center on the peninsula of Cam Ranh

Bay was one key example of float bridging support of
sustainment operations. The configuration of the long
peninsula required all construction and sustainment

shipments to drive excessive distances to reach main supply

routes on the mainland. The Transportation Corps operated a !
ferry from the mainland across the bay to the cantonment
area on the peninsula which vastly reduced the overland i

distance.
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Elements of the 553rd Engineer Bridge Company (Float
Bridge) arrived on 6 October 1965 and constructed a 6-float
M4T6 pontoon raft. The rafting operation soon proved unable
of cope with the ever increasing traffic. Therefore, a
"fast raft® of greater capability and increased speed was
created.

By the end of 1966, traffic between the peninsula and
the mainland reached a point where the 553rd’s operation
proved inadequate. Using their initiative and engineering
flexibility, the Group headquarters designed and installed
bridging to handle the required flow. Forces comprised of
the 39th Engineer Battalion (Combat), the 553rd Engineer
Company, and a Vietnamese Army Float Bridge Company
constructed a 1,115 foot float bridge. The pre-assembly of
rafts was completed on 6 and 7 January 1966 and the bridge
completed in sixteen hours on 8 January.®® The Field Force
commander personally commended the bridge wunits for their
timely support to the maneuver forces. The ingenuity and
resourcefulness of this operation greatly aided the
completion of the Cam Ranh Bay facility.

Tactical Mobility Engineering: Operations occurring
in the Vietnam Theater of Operations requiring immediate
tactical bridging were rather limited and poorly documented.
Most missions were either in support of forward movement of
maneuver brigades or rapid repair of main supply routes to
front line units. The responsiveness, dedication, and

mission risk demonstrated by non-divisional bridge engineers
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in support of divisional operations were exceptional. These
units demonstrated that in this campaign, tactical bridging
at the divisional level, combined with supplemental bridging
at corps, enhanced the ability of maneuver divisions to
accomplish their mission.

A critical Route 4 bridge emplacement provides an
example of the expertise and proficiency gained by corps
bridge units. Route 4 was the main supply road from the
Mekong Delta to Saigon and its bridges were natural North
Vietnamese targets. On 19 February 1968 Viet Cong forces
destroyed a bridge in the III Corps sector spanning the Song
Lu river.Z**®

At 0730 a reconnaissance team from the 9th Infantry
Division’s organic engineer battalion discovered the damage.
By 0830 the team filed the report with division headquarters
which notified the II Field Force engineer section. The II
Field Force engineer notified 20th Engineer Brigade.
Because of the strategic and economic importance of the
bridge, the 20th Engineer Brigade called for an immediate
reaction mission.

The 34th Engineer Group, as opposed to the 9th
divisional engineers, had the area of responsibility and
passed the mission to the 617th Engineer Company.

After linking up with a prearranged security force,
the 617th moved to the site. Craters on the bridge entrances
were filled with sand carried by engineer dump trucks.

Only 106 hours after the damage was reported, the float
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bridge was emplaced and ready for action. Major General
Robert R. Ploger, Army Engineer, stated in after action
reports that:

such action typified the efficiency of the Army

engineer organization in South Vietnam. Whenever and

wherever a bridge was destroyed, the engineers made

sure that it was repaired or replaced in the shortest
possible time.3®*”

In addition to the physical repair of the bridge, it
is critical to highlight +the ease and efficiency of the
command and control structure. A divisional unit was able
to call to Field Force (corps) level requesting support and
immediately receive soldiers on the ground beginning the
mission.

The Cambodian Incursion in May and June 1970 provides
additional examples of significant bridging operations. For
years North Vietnamese regulars and Viet Cong had enjoyed
the immunity of retreat into sanctuaries established 1in
Cambodia. To aid the Vietnamization process by depriving
the enemy of these sanctuaries, U.S. and South Vietnamese
forces attacked the strongholds. Army engineers led the way.

The 20th Engineer Brigade was assigned to support the
operation using assets from divisional battalions and corps
units. Priority was first given to routes of advance and
forward tactical airfields, then logistical bases and
support routes. The accomplishments of the tactical wunits
under pressure were impresgsive. Bridge engineers

constructed twenty-three bridges throughout the area of

operations.

92




The location of four engineer float bridge companies
at corps level facilitated the building of a new support
relationship. Corps CH-47’'s and Flying Cranes were able to
quickly transport pre-assembled sections of M4T6 ramp and
trestle sections to the divisional bridge sites.

Seven engineers were killed and 132 wounded during the
engineer support operations in this campaign. Once again,
the engineer soldier demonstrated the willingness and
ability to meet the «c¢hallenge and overcome formidable
obstacles to accomplish the mission.3®® The doctrine, force
structure, equipment, and soldiers supporting bridging
operations resulted in outstanding responsiveness and

mission completion.

Vietnam War Conclusaion: Historical accounts of
bridge units and river crossing operations during the
Vietnam War complicates the forming of any substantial
conclusions. Limited data on divisional ©bridge companies

provided no substantial argument as to their wusefulness,
responsiveness, or utilization. The organizational change
putting bridge companies in infantry divisions created fewer
units at corps level. While capability was reduced, several
accountsg of critical and responsive corps bridging do not
highlight any shortfalls. Several senior army leaders have
been quoted that engineer bridge support during the war was
adequate.

Normally in a historical study, conclusions are drawn

from the analysis and appraisal of historical events. The
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war 1n Vietnam marked the first major departure from the
concepts of the FEBA and its extensive logistical lines of
comnmunication. Several factors, however, mitigate the
requirement to develop conclusions about the war in Vietnam.
Due to the immediate requirement for tactical troop2, unite
were positioned with little regard for doctrinal concepts.
Current doctrine, especially with respect to engineer
organizations, was never tested in Vietnam and therefore 1is
difficult to condemn.

The only conclusgion that can be reached 1is that
a mix of divieional and corps bridge units worked well.
With regard to the future positioning of the bridge company,
the lessons of Vietnam are best used to round out the
higtorical perspective. Unlike World War 1II, it does not
provide an accurate historical databaze from which to risk

the zuccezs of future mobility support.

GRENADA AND PANAMA CONFLICTS:

With the engineer float bridge company still
pogitioned at divisional level for all heavy divisions, the
only change aince the Vietnam War has been 1in equipment.
Development and production began on the Ribbon Bridge in
1973 which was fielded in the late 1970°'s.7®® One hundred
forty-four metera of the highly mobile, clagg-60 {floating
bridge was placed 1in each heavy division, replacing MAB’s
and M4T6. After developing excellent equipment and
gtructuring bridge companies at the tactical level, the

conflicts of the late 1980°3 did not demand their use.
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FM 71-100, Division Operations, 2tates that the
primary role of the armed forces in low-intensity conflict
(LIC) i3 to support and facilitate the gecurity assigtance
program. This misgsion is normally accomplished by
ingurgency/counterinsurgency, combatting terrorigm,
peacekeeping operationg, and contingency operationeg.*”

Unlike conventional war , low-intensity contflicte
involve the indirect application of military resources 1in
support of primarily political and economic U.S. government
initiatives. These forces conduct successful programs and
actions pursuing a non-military =3trategy g0 a return to
routine peacetime competition can be achieved. LIC 1=
politically intensive, the goal 18 not to usge direct force.

Peacetime contingency operations involve rapid
employment of forces in conditionz ghort of war to enforce
or gupport diplomatic 1initiatives. Peacetime contingency

operationg are further subdivided into nine phasges ranging

from disaster relief to direct wuse of military force. When
the ninth phaze, direct uze of military force, ig employed,
the operations move from a low-intensity conflict 1into

conventional warfighting.

Az a regult, the use of tactical bridging in low-
intengity conflict igs a contradiction in terms. I will
focug my analysis on the wuse of bridging 1in support of
contingency misgions resulting from the escalation of low-
intensity operationg. FM 5-100, Engineer Operations, does

not outline specific bridging requirements for contingency
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operationa. Additionally, neither FM 100-5, (Operations),
nor corps/division manuale address the bridging role. As a
result, it is hard to gain a historical perspective on
bridging operations in recent conflicts without a doctrinal
bagseline to measure it against.

U.S. operations in Grenada and Panama did not require
engineer bridge companies. Both operationa were =short in
duration and did not encounter a major enemy armored obr
mechanized force. 0f the beavy wunite which participated,
organic bridges were left at division home staticong and
served no functional role. I draw a preliminary conclusion,
although not broadly based, that recent contingency
operationg do not confirm the need for divigional engineer
bridge companies.

Although operationg 1in Grenada and Panama did not
require bridging, they were representative of contingency
operations. The absence of bridge units infers some common
concerns about theze river croasging operationa. Contingency
operations will doctrinally require the majority of forces
to be light infantry. Aszault crossing boats, air assault,
or airborne ingsertion will be uszed to szecure the bridgehead
on the far shore.

The congtruction of tactical bridging would heve a
limited role. Heavy forces would normally not be employed
ag they are relatively 1ineffective againat ingurgente’

methods of fighting. It heavy forces reinforced, additional
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shortcomings include slow and limited airlift deployment,
rapid completion of misgssgion and drag on the heavy divisgion.

Air deployment of the engineer bridge company, with
ite full complement of equipment, would require more sorties
than could be reasonably provided. Unlezs 1low intenesity
conflict allows pre-positioning of bridging agsets,
contingency misgssions must be planned independent of bridging
equipment. Had Grenada and Fanama required river crossings,
adequate time existed to allow shipment by other means.

Even if the logistical problems of deployment were
regolved, the expected duration of most operations would
prohibit the likely wuse of float bridging. Grenada and

Panama both reflected the AirLand Battle 1Iimperatives of

gpeed, gurprisge, and agility. Light infantry forces
eztablizh objectives critical to the success of the
operation and develop supporting movement plansg. Maneuver

forces will not incorporate 1into a closely synchronized
aggault a deliberate river crossing - they will develop
alternate plans using air assault or airborne troops. The
accomplisghment of contingency missions will not pause for
bridge transporting, building and crossing operations.
Bridge companies often impair the maneuverability of
their parent divisions more than they assist 1it. Low
probability of uge, deployment concerns, and time needed for
river crogging operationz often mandate minimum tactical
uge. Heavy divisions aggisting in LIC operations will

habitually leave bridge units at home station. The Sth
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Infantry Division, supporting Operation Just Cause, was
forced to leave 113 perzonnel 1in Fort Polk, Louisgiana -
their bridge company. Becausge contingency missionsg would
normally be planned at corps level, time and forces are
available to incorporate into the operational plan. This
would ingure that regponsive bridging capability iz pregent
while allowing increased flexibility to the division.

In gummary, current tactical and engineer doctrine do
not address float bridging in LIC contingency operations.
3renada and Panama provide the only recent exposure to
contingency operations. Significant problems of inadequate
airlitt, short duration of mi=zzion, and negative impact on
heavy divisions were preszent in these conflicte. These =same
concernsg are likely to reappear 1Iin future LIC operations.
After analyzing low-intensity operations 1in general and

dentifying specific problems posged in Panama and Grenada,

one conclusion is evident. My review of historical
documents concludes that force structure supporting
contingency operations mandates placing engineer bridge

companies at corps level.

QPERATION DESERT STORM:

The liberation of Kuwait in February 1861 by
coalition forces removed +the Iraqi army from KXuwait in
accordance with United Nation regolutions. Although it will
take historians years to compile a comprehensive historical
baze, I reached several conclusions from current

information. There are three main areas of analysis:

98




geography, maneuverability, and availability cf troops
and time.

The geography of the Kuwait Theater of Operations
(KTO) does2 not require massive bridging operations by
divisional float bridge companiesg. The majority of
operations were conducted in a desert terrain from Saudi
Arabia northward inte Iraq and Kuwait. The only requirement
for bridging in the theater isg the Tigris and Euphrates
rivers ingide Iraq. Such an offensive operation toward the
Iraqi capital of Baghdad c¢ould easily be a corps-sized
operation. These obstacles range from 200 to 400 kilometers
from the forward edge of battle, providing significant time
to develop and regource movement and crossing plans. Unlike
the European theater where major riverz are found about
every 15 kilometers, the KTO did not mandate that divisional
battalions cross water obstacles to achieve misgion success.

Maneuverability of the heavy brigade in the KTO
gstrongly supports the absence of a float bridge company in
the diviegion. First, rapid deployment of divisional bridge
companies stress limited sea and airlift resources. It was
best to use these aszets for combat equipment and troops.
If the companies were not deployed, the divisional support
package and command structure required that they be left at
the home station. It the bridges were taken 1into the
offensive, maneuver units would have been slowed.

Finally, if I were commander of any one of the four

heavy divigiong conducting the assault 1into known enemy
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positioneg, I would gladly have traded the bridge company to
corps for the chance to gain another organic engineer combat
battalion for use in the asszault.

The last area ig the availability of troope and time.
Operation Desert Storm gstarted on 2 August 1990 with the
ground attack commencing on 23 February 1991. In 6 1/2
monthe, operational planners wargamed all options, branches,
and sequelg needed to effect an allied wvictory on the
ground . Had the bridge company been moved to corpes, time
was available to plan its effective use in conjunction with

th

1

overall plan. Had bridging been needed in central Iraq,
transportation assets - both ground and air - were available
to quickly move bridge boats and bay gections to the
crossing site. Corpe bridge companlies would come under the

control of an engineer group headquarters in support of an

advancing corps. The proximity and span of control over the
corpe bridge agsets would have been the =zame a= the
divigional company. The wide span o¢f troops available,
combined with the inordinate amount of planning time

available, would allow for responsive bridging support to

maneuver unite.

CONCLUSIONS:
This chapter has taken broad look at engineer
bridging operationg conducted s8ince the technological

advanceg in mobility of the 1830°s.
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World War II provided an insight to massive river
croszing operations conducted during a high level! global
war . Engiriecer bridge companies were located at corps level
and best positioned to support the corps crossing plans.

The Korean conflict gaw the revival of the engineer
bridge company in the armored division but not to the more
important infantry division. Although river crosgsing
doectrine remained the same, a reduction 1n scope to a mid-
intengity war raiszed new concerns. The lack of well-planned
ccrpe arossing operationa and adequate bridging assets to
gupport them left infantry divisions =zhort on capability. In
the example analyzed, the 1nability of bridge units to
provide respongive csupport cost infantry lives.

The differing tactical and terrain congiderations 1in
Vietnam did not allow any significant conclusions to be
reached as to the best location of the bridge company. For
the first time <esince 1942, organic bridge companies were
located in every heavy divigion. The majority of bridges,
however, were congtructed ag sgustainment missions with the
tactical =situation not demanding massive assault bridging
for the advancing maneuver brigade.

While U.S. Operationsg in Grenada and Panama did not
involve bridge companies, =2everal insights ¢can be gained
concerning low-intensity conflict. Equipment changes in the
1970’2 brought the introduction of the ribbon bridge to all
heavy divisions. The quickness, scope, and terrain of

offensive maneuvereg eliminated the need for any =zort of
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float bridge. Had river crogsing operations been neceésary,
lack of airlift capability and the required s=speed of the
advance would have mandated airborne, air agssgault, or
agzault (raft) rethods.

Operation Degert Storm iz the latest mid-intensity
conflict which can be examined but historical records have
vet t¢c be completed. Based on available information for

this type of, I conclude that bridge companieg should be

positioned at corps level. Bridges are hard to deploy, slow
down maneuver mobility rates, and take manpower spaces away
from badly needed sappers. Although some rivers exist,

engineers have the capability, planning time, and bridge
aggets to inzure there is not a detrimental impact on the
maneuver units.

Like the Army of the 1930’2 and 1940’2, current Army
leaders are struggling with the problems of changing from a
doctrine based on attrition to one based on maneuver. An
understanding of the problems associated with development of
bridging doctrine and equipment during the early war years
may prevent the Army from making some of the same mistakes.
Unfortunately, the historical vignettes do not all point to
the game golution - they only provide examplea of the kinds
of challenge2 and <gsuccegses which can be experienced. All
0f these lessons from history must be considered in addition

to doctrinal and force structure implications.
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CHAPTER FIVE

DOCTRINAL ANALYSIS

I am tempted indeed to declare dogmatically
that whatever doctrine the Armed Forces are working
on now, they have got it wrong.?®

Michael Howard

QVERVIEW:

As Howard suggests, a good chance exists that an
army’'s current doctrine may not adequately define how wars
should be won. The recent unexpected ©political changes
throughout the world, combined with a constant upgrade of
technological developments, underscores the need to review
existing doctrine.

The ability to function in the world of +tomorrow 1is
largely a function of the ability to anticipate and adapt.
On the battlefield, the ability to adapt to changing
technologies, threats, and missions will ultimately
determine victory or defeat.=

The changing of warfighting doctrine, as well as

river crossing doctrine, is currently ongoing 1in the U.S.

Army. While satisfied with the principles of AirLand Battle
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doctrine of the 1980°s, AirlLand Battle-Future provides a
basis for evolution in doctrine, training, leader
development, organization, and material development .
New river crossing doctrine has evolved into a more force
oriented than terrain oriented doctrine.

What are the impacts of these emerging new doctrines
and how will they affect the ability of the divisional
bridge company to support river crossings operations of the
maneuver brigade? Both AirLand Battle-Future and the
revised river crossing doctrine are untested, conceptual
models which strive to improve the Army’'s ability to fight
and win. Both are worthy of extensive research and
continued analysis and as a result, not in the scope of my
paper.

The goal of this chapter is to project what impact
the doctrinal revision will have on the bridge company’s
ability to provide responsive support to the maneuver unit.
I will highlight c¢ritical principles, tenets, and planning
considerations which aid in the determination of the best

bridge company force structure.

General: An Army’'s doctrine is the vehicle which
allows its forces to fight campaigns, conduct major
operations, and win battles. It is the base from which
procedures, tactics, organizations, and warfighting concepts
are developed and refined. FM 100-5 states that while

doctrine must be rooted in time-tested theories and
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principles, it must also be adaptable to changes in the
capabilities of the opposing force. It must be definitive
enough to guide operations, yet versatile enough to
accommodate a wide variety of worldwide situations.® Most
importantly, to be wuseful and properly applied, doctrine
must be understood and practiced by all.

In this section I analyze current doctrine and
introduce the emerging warfighting doctrine of the future.
I outline those tenets and principles which impact on river

crossing operations and establish the framework in which

those operations must be conducted to succeed. Following an
overview of both doctrines, I identify those changes which
will have an impact on river crossing doctrine. My goal is

to provide a doctrinal background outlining the tactics,
organizations, and procedures which affect the positioning

of the divisional bridge company.

CURRENT AIRLAND BATTLE DOCTRINE

The Army’s current capstone manual for warfighting
doctrine is FM 100-5, orginally published in August 1982.
It takes into acccunt historical theories and attempts to
introduce a doctrine which is applicable to today’'s mix of
joint, combined and tactical environments. The name
"AirLand Battle” signifies the importance in all operations
of supporting air power on the side of one or both forces.

AirLand Battle doctrine describes the Army’s approach

to generating and applying combat power at the operational

and tactical levels. It is based on securing or retaining
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the initiative and exercising it aggressively to accomplish
the mission. U.S. forces must control the battle imposing
their will on the enemy. They must be able to throw the
enemy off balance with a powerful blow from an unexpected
direction, thus preventing the enemy {from recovering and
continuing operations aggressively.?

Scope of Operationg: Units on the A:rlLand

Battlefield will operate 1in =several dimensions <¢f{ =spac

@

while conducting close, deep, and rear operations. At the
tactical level, CLOSE operations comprise the efforts of
smaller tactical units to win current operations. DEEP
operations are defined in FM 100-5 as activities against
enemy forces not in contact designed to influence future
close operations. REAR operations are done behind the close
battle insuring continuity of sustainment and command and
control operations.

Teneta: FM 100-5 predicts that success on the modern

battlefield will come to the army who displays certain

attributes and fundamentals. The ability to adhere to the
four tenets of Initiative, Agility, Depth, and
Synchronization will determine the degree of victory. FM

100-5 defines them as follows:

o0 Initiative means setting of changing the terms of
battle by action. It implies an offensive gpirit in the
conduct of all operations. Individually, it requires a
willingness and ability to act independently within the

framework of the higher commander’'s intent.
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o Agilisy 1is the ability of friendly forces to act
faster than the enemy and defined as the first prerequisite
for geizing and holding the initiative. Greater quickness
permits the rapid concentration of friendly strength against
enemy vulnerabilities.

o Depth is the extension 1in space, time, and
resources. In terms of space, it involves fighting the deep
battle against follow-on forces and engaging main battle
units in a c¢lose encourter. Flank and rear protection are
critical to insure security of friendly forces. Leaders
exploit tactical opportunities with resgserve forces.

o Synchronization 1is the arrangement of battlefield
activities in time, space, and purpose to produce maximum
relative combat power at the decisive point. The product of
effective synchronization is the maximum use of force, with
every resource used where and when it is required.

Principles of War: British Major General J.F.C.
Fuller devised ten principles of war in 1921 to guide his
army in World War I. These time tested principles outline
the critical areas which are fundamental to any successful
tactical plan and operation. FM 100-5 offers a detailed
explanation of how they apply to all military operations.
In this section I will provide a doctrinal interpretation of
the principles and discuss their relationship with river

crossing operations.
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The OBJECTIVE of a river crossing is to cross a water
obstacle with overwhelming combat power to execute the
attack. The ability of bridging wunits to focus their
efforts on the rapid crossing maneuver units allows tor an
continued OFFENSIVE spirit and the ability to seize, retain,
and exploit the initiative. Superior combat power must be
concentrated at the decisive time and place, requiring
bridge units to support forces crossing in MASS.

In the absence of unlimited crossing equipment and
units, ECONOMY OF FORCE dictates that bridge companies must
be carefully allocated when and where the tactical situation
dictates. The proper positioning and employment of those
companies will insure the freedom of action and sustainment
of the initiative by friendly forces. This concept allows
tactical units the ability to MANEUVER and apply combat
power to place the enemy in a position of disadvantage.

River crossing operations require UNITY OF COMMAND to
insure that all actions are focused on one common goal. The
requirement to consolidate all elements of the combined arms
team in support of a deliberate «c¢rossing mandates that
command and control assets are focused on the rapid crossing
of maneuver forces.

SURPRISE is the only principle of war which doubles as
a river crossing fundamental. It is critical to a
successful crossing by employing deception techniques to

reduce the vulnerability of maneuver forces.




Although river crossing operations are considered one
of the most complex missions a unit must conduct, SIMPLICITY
is inherent to their success. Clear, wuncomplicated plans
and clear, concise orders must be prepared to ensure
thorough understanding by all members of the river crossing
team.

River Crosaing Context: AirLand Battle requires
offensive action, high levels of mobility, and audacity.
Nothing impacts maneuver forces accomplishing these factors
more than a major water obstacle. River crossing
operations, within the context of AirLand Battle doctrine,
restores the mobility needed for battlefield success.®

Close, deep, and rear operations support the AirlLand
Battle framework during river crossing operations. Close
fighting includes the movement of assault forces up to,

across, and away from the river securing areas for follow-on

forces. Deep operations by Air Force and Army aviation
elements, as well as long range artillery, prevent enemy
reinforcement of far shore objectives. Rear operations are

critical insuring both security of advancing maneuver units
while providing logistical support and bridging bases.
Traffic control from the rear to the river are key to the
rapid movement of combat and combat support troops across
the obstacle.

The tenets of AirLand Battle can be easily applied to
succesgsful river crossing operations. Maneuver units

carefully select crossing means and sites allowing them to




retain the INITIATIVE and their own freedom of action.
Engineer units providing responsive and effective support
will allow a rapid crossing before the enemy can recover
from the initial surprise.

AGILITY is essential for both the bridge and maneuver
unit. Bridge companies must maintain the agility needed to
adapt to changing river and threat conditions in addition to
replacement of damaged bridge sections. Maneuver units
retain a degree of agility by conducting a hasty crossing,
thereby converting an attack into an exploitation.

River crossing operations require security,
intelligence gathering and command and control activities
throughout the DEPTH of the Dbattlefield. The lengthy
movement of maneuver forces will involve traffic control
from rear areas across the river to far shore objectives.

SYNCHRONIZATION is probably the most essential
AirLand Battle tenet to the river crossing operation.
Assault and support forces must carefully synchronize all
actions to ensure the crossing force produces maximum combat
power at the decisive time. Extensive planning is required
by engineers to insure that combat, combat support and

combat sgervice support forces act in unison.

Overview: The Army 1is in a period of great change,
coming from mary directions and of many dimensions. Army
doctrine must respond to that change by adapting new

warfighting capabilities and techniques. Current AirLand

112




Battle doctrine has served the Army for the past decade and
its fundamentals and tenets will remain essential to the
development of future doctrine.

AirLand Battle-Future (ALB-F) is being designed to
thrust the Army into the 21st Century with a specific window
of application of 1995 to 2004. The doctrine is being
developed to meet the needs of an army facing a multipolar
world order and multidimensional threat, while considering
the underlying realities of force and resource reductions.®

The emerging doctrine identifies and attempts to adjust
to five major areas of change. First, while AirlLand Battle
is structured around and focused on a European type
conflict, ALB-F recognizes global requirements of varying
degrees of conflict. Secondly, ALB-F recognizes the reality
of fiscal reductions and their impact on modernization plans
and manpower levels. The Conventional Forces Europe (CFE)
negotiations currently ongoing will outline the reduction cf
Army forces in Europe resulting from the <collapse of the
Warsaw Pact. Emerging technology in intelligence gathering
and weapons will permit targets to be engaged at longer

ranges and with greater lethality. The 1last key area of

change is the nature of the threat. Political and civil
unrest in developing countries have created potential
worldwide threats possessing significant destructive

capability.
AirLand Battle-Future proposes that a non-linear

tactical concept is the answer to the numerous changes of




tomorrow’s battlefield. A non-linear concept enables the
Army to capture the benefits of new technology and at the
same time, accommodate the changed threat while complying
with the evolving and political constraints.?

Fundamentalsg of AirLand Battle-Future: The purpose of
AirLand Battle-Future is to outline an approach to combat
operations which uses the full potential of ©reasonably
available future technology. The concept envisions the
future battlefield as being nonlinear and greatly extended.
It requires that the Army concentrates on the survivability,
lethality, and operational capabilities of combat forces.
ALB-F seeks to detect enemy forces and intentions early and
to destroy them with massive indirect firepower. This
concept requires avoiding an attrition battle in either an
offensive or defensive role. The doctrine of AirLand Battle
must support global requirements and not be focused on
likely theaters of operation.

The battlefield of the future is expected to change
in many dimensions. Major General Silvasy, U.S. Army TRADOC
deputy chief of staff for Concepts, Doctrine and
Developments recently established the groundwork for many of
ALB-F concepts. He expects that forces of the future will
fight on less dense, more open battlefields. This condition
will come as a result of armies fielding fewer forces due to
higher cost and arms control agreements. To conduct
decisive operations, commanders at all levels will have to

concentrate their forces resulting in additional risks.®




In addition to being more open, future battlefields

will increase in lethality. Advances in weapons systems
will allow high-value targets to be engaged at great
distances with great accuracy. Intelligence gathering

capabilities will allow forces detected and attacked long
before they come within direct-fire range. Units not
involved in combat operations must remain well to the rear
of combat forces to enhance survivability.

Battlefield Concept: The basic thrust of ALB-F is to

use high-technology collectors to find, track, and target
the enemy for destruction by massed, long ranged, lethal
indirect fires. Agile combine. arms forces (heavy/light/

special forces) will enjoy a mobility advantage to complete
the destruction of attritea ¢nemy Zorces. The actions taken
by corps units following destruction of the enemy forces
will fall into one of +three general categories. These
include regenerate and reset in the defense; commit and
support exploitation forces in the attack; and preparation
to assist in rebuilding the country following successful

operations.

The geographical layout at corps level will Dbe
similar to current doctrianal frameworks. The speed with
which forces can concentrate and the high wvolume of

destructive and supporting fires they can bring to bear will
make the intermingling of opposing forces nearly
inevitable.® The primary focus of maneuver units differs

from current doctrine in that the orientation will be on
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destruction of the enemy force rather than retention of key
terrain. Long range fires, increased air capability, and
expanded areas of operations wil!l blur the 1line between
front and rear. All around defense will be essential and
become the requirement of the clustered unit. Combat
operations will be conducted in four general phases, each of

which is described in further detail below.

PHASE 1 - Detection and Verification: The first
phase is the early detection, tracking and targeting of
enemy forces. The corps commander must receive timely and

accurate information to allow him to respond to the tactical
sSituation. Proper execution of this phase will increase
destruction of enemy forces and enhance freedom of movement
in later phases.

PHASE 2 - Fires: This phase employs all long-range
firepower systems to destroy pre-determined enemy targets at
maximum ranges. Successful intelligence preparation of the
battlefield and targeting from phase 1 are synchronized by
the corps fire control element. Massive indirect fires are
used to destroy both enemy maneuver units and fire control
elements.

PHASE 3 - Maneuver: After indirect fire and air
defense systems have been eliminated, maneuver unitsg will be
committed. The corps area of operations will be divided
into division sectors with brigades moving along selected

routes to forward positions. When an attack 1is not

feasible, brigades will occupy battle positions and attrite




enemy forces with supporting artillery fires. If the enemy
is sufficiently weakened, the brigade will mcve directly
into a hasty attack to complete defeat of enemy forces.

PHASE 4 - Recovery: Battlefield damage assessment
teams will determine the status of weapons and vehicle
systems. Corps transportation assets will arrive at forward
units with replacement equipment and evacuate destroyed
items to brigade or corps level.

Organizational mission changes: The desgign
principles for AirLand Battle-Future are selected to create
an agile division. All traditional division functions shift
either up to corps or down to brigade.

The baseline corps organization oconsists of four
maneuver divisions, a corps artillery, a corps aviation, and
a COSCOM. A corps engineer brigade is included with other
support units. The headquarters is both tactical and
logistical with the primary function of synchronizing combat
arms on the battlefield.

The heavy division <c¢onsists of three maneuver
brigades, a DIVARTY, a DISCOM, an aviation battalion and
other support elements. The division 1is designed to be
offensively oriented with the headquarters serving as a
tactical headquarters only. Unlike the current
relationship, brigades are aligned to the division
headquarters based on the tactical situation with a division

controlling a range of ©brigades. This arrangement is




designed to free divisions from coordinating supporting
operations so they con concentrate on the fight.

The maneuver brigade is transformed into a more self-
sufficient organization with additional organic units and a
closer relationship to attached units. In addition to three
maneuver battalions, the ©brigade will maintain a closer
relationship with a reinforced Forward Support Battalion.
The brigade engineer strength is currently unresolved aad

will be either an engineer company or battalion.

The important change in the organizational
relationships is that the «corps will be optimized for
operations on the non-linear battlefield. The area of

operations will be expanded and the corps will focus more on
offensive based warfare to achieve operational goals. The
intent is to use technology rather than forces to locate the
enemy.*® Air and ground elements will fix him and then mass
to attack with fires and later maneuver forces. Operations

will avoid a attrition battle.

AirLand Battle-Future, while wusing many of the same
tenets and time-tested +theories incorporated into AirlLand
Battle, will drastically alter the way the army fights on
the modern battlefield. Brigades will serve as the tactical
maneuver element with divisions requiring the need to
quickly tailor forces to meet a rapidly developing battle.
Commanders at every level will emphasize centralized control

and decentralized execution ensuring their subordinate units
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combine at the right time and place to inflict maximum
combat power.

Most operations will be planned and conducted by
corps with divisions and brigades 1initially outside the
combat area. Advanced technology and superior long range
firepower and target acquisition capabilities will allow
early destruction of enemy targets. Self-sufficient
brigades will conduct rapid movements forward to defeat
attrited units. Friendly forces will act in a non-linear
mode selecting the optimum time and place to defeat the
enemy .

For engineers, the effect will be somewhat mixed.
Divisional engineers will work closer with the maneuver
brigades while other engineer assets must be planned and
co-located from the supporting corps engineer brigade.
Countermobility tasks will be essential early in the battle.
The battlefield must be properly shaped to ensure that enemy
forces are detained during the “fires® ©phase. Mobility
tasks will take on more importance. The movement of maneuver
brigades forward to the combat zone must be quick to support
the rapid attack. Maneuver units will want to cross
obstacles in stride to maintain momentum, creating the need
for two breaches per task force.

Under normal circumstances, the crossing of a river
is an administrative operation if it were not for one
significant factor: enemy opposition. The importance of

mobility in ALB-F places increased emphasis on the maneuver




units ability to project combat power across a river.
Mobility operations will assume an unprecedented priority
for combat engineers and the capability to conduct rapid,
in-gtride river crossings will be critical.?!?

It is important to analyze how AirlLand Battle-Future
will impact divisional bridge company positioning. Before
that can be accomplished, however, it is necessary to review

both current and emerging river crossing doctrine.

RIVER CROSSING DOCTRINE:

General: Like many other elements of the Armed
Forces, the development of engineer river crossing doctrine
is in a state of transition. Current doctrine taught
throughout the army’'s school system addresses a four phase
river crossing operation. Emerging doctrine, soon to be
implemented, creates a five phase crossing operation

oriented more on force than terrain.

In this section I review both current and emerging

doctrine and analyze the impact of the change on the
divisional bridge company. I hope to provide an insight
into the doctrine, tactics, techniques, and procedures
necessary to accomplish successful river crossing

operations. I conclude the sgection by outlining several
critical doctrinal planning considerations which affect the

location of the division bridge company.
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CURRENT RIVER CROSSING DOCTRINE:
General: & reyiew of U.S. Army river crogsing

doctrine reveals that the nature of river crossinge haz noc*

ignificantly changed since World War II. Current wniver
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These crossings may be forced by a significant river
obstacle and a strong defending enemy or both.

o Retrograde: This crossing 1is required when enemy
advances threaten to overwhelm the division, «causing it to
retrograde and subjecting it to an enemy pursuit.?!?®

In addition to defining ¢the +types of crossing
operations, FC 90-13 also outlines the phases necessary for
successful completion. Execution of the counterobstacle
operation is considered 1in four general phases althcugh
there may be no plan to conduct them as separate phases.
These include: Advancing to the river, Crossing the river,
Advancing from the river and Securing the bridgehead.?!*

FC 90-13 further subdivides the "Crossing the River~
phases into three distinct components. The assault crossing
phage includes rapid crossing of the river by assault
forces, clearing the enemy direct fire from the exit bank,
and preparing the exit bank for other forces to cross. The
rafting phasge moves sSupport forces across the river to
assist assault forces but does so slowly and without being
vulnerable to enemy forces. The bridging phase moves large
volumes of support to the assault force and the remainder of
the division’'s combat power. This action is initiated after
the threat of direct fires and observed indirect fires has
been removed.

I do not attempt to address all the fundamentals,
techniques and complexities in conducting river crossing

operations in my research. What is important, however, is
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to understand the significance of the doctrine on the
divisional bridge company. The bridge company 1s only
critical to the conduct of “"Crossing the River” with the

other three phases primarily involving movement and security

missions by maneuver units. Within the crossing phase, the
bridge company will only be involved in the ’“rafting® and
"bridging” phase because no ribbon bridge elements are
needed for the initial assault. My analysis will therefore

concentrate on the FC 90-13 doctrine 1involving these two
sub-phases.

The principles of rafting and bridging operations do
not differ significantly from those of any other major
counterobstacle operation. What has always concerned
commanders with crossing rivers is the significant degree of
planning and control needed to successful complete the
operation. The use of bridges to cross ground forces, when
grouped with the need to coordinate additional corps level
support, poses a significant undertaking. The vulnerability
of forces on the water and the restrictions on movement
imposed by limited crossing sites add to the problem. These
critical issues make the planning and execution of major
river crossing operations one of the most difficult
battlefield activities.?*

While FC 90-13 highlights the great successes of
major river crossing operations in World War II, it states
that the factor of time has forced many of the rules to

change. The extensive amount of time needed to prepare for
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deliberate crossings 1is unacceptable on the modern
battlefield. Forces are much more vulnerable to
sophisticated reconnaissance and surveillance techniques and
long-range fires, including nuclear and chemical fires.
Those factors, along with the need to maintain the
initiative and ability to operate with agility, demand that
U.S. forces be able to execute river crossing quickly and
efficiently. All efforts must be focused on maneuver units

crossing the obstacle without loss of momentum.

EMERGING RIVER CROSSING DOCTRINE:
General: The U.S. Army Engineer School published and
distributed a coordinating draft of FM 90-13, Combined Arms

River Crossing Operations in February, 1990. While still
based on AirlLand Battle doctrine as described in FM 100-5,
it includes some significant modifications. Phasing of
river crossing operations is significantly changed and basic
fundamentals are established. The manual also incorporates
recent developments in command and control for command post
facilities and military decision-making. Finally, the
revision implements the water crossing doctrine common to
NATO forces.

Phasing: The draft FM 90-13 outlines some significant
revisions over the superseded manual of 1987. Most
significant is the change of river crossing operations from
four to five phases. Previous doctrine addressed tactical

objectives to eliminate direct fires (Exit Bank Objective)

and observed indirect fires (Intermediate Objective). The
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revised doctrine introduces the idea of establishing a
linkage with a tactical objective (Final Objective).?®

As a result, the new manual highlights the five river
crossing phases as follows: Advance to the River, Assault,
Buildup, Consolidation, and Attack out of the Bridgehead.
The last three phases differ in both name and overall
purpose from the phasing earlier described 1in the 1987
doctrine. These phases are clearly oriented on the mission
beyond the river and have little impact on the question of
bridge company positioning.

Fundamentala: The development of river crossing
fundamentals is 2 other important change in the doctrinal
update and - s “sts in engineer planning of successful
operations. The manual points out that the fundamentals are
characteristic of all successful river crossings because
failure to incorporate these factors could seriously
endanger the crossing. The fundamentals are:

SURPRISE: The range and lethality of modern
weapons allows even a small force to defeat a larger one
exposed in an unfavorable position. A deception plan is a
key element of surprise as it may delay an effective enemy
response to the true crossing.

EXTENSIVE PREPARATION: Supporting forces,
including engineer battalions and separate bridge companies,
must link up early. They immediately begin crossing

preparations and are available +to train the crossing force
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during rehearsals. Their prompt alert and movement 1s
critical.

FLEXIBLE PLAN: Even successful crossings seldom go
according to plan. A flexible ©plan enables the <crossing
force to adapt rapidly to changes in the situation during
execution. A flexible plan for a river crossing is the
result of deliberate design, not chance.

TRAFFIC CONTROL: The river 1s a significant
obstacle that slows and stops units, thus impeding their
ability to maneuver. Traffic control is essential to cross
units at the locations and in the sequence desired. Used to
shift or hold units, it contributes to the flexibility of
the plan.

ORGANIZATION: The commander organizes support
forces from division and corps consisting of engineer,
chemical, communication, military police, and other elements
into a crossing organization. Procedures established
must be clear, simple, and well rehearsed.

SPEED: A river crossing is a race between the
crossing force and the enemy to mass combat power on the far
shore. The longer the force takes to cross, the less likely
it will sSucceed, as the enemy will defeat in detail the
elements split by the river.1!®

Scope of Operations: The new FM 90-13 states that
river crossings are primarily corps conducted operations.

Corps assigns crossing missions and provides the necessary

forces and equipment. Divisions normally assign bridgehead
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objectives and control movement across the river. Brigades

+

assault forces conduct the crossing independently or as part

of a larger crossing force.?

A complete intelligence preparation of the
battlefield will allow maneuver units to anticipate
crossings well in advance. Adequate time is expected to be
available for the conduct of detailed planning.
Additionally, positioning of corps and division support

forces will be accomplished with the maneuver brigade early
in the operation. Based on this assumption of available
time, maneuver units will have all required rafting and
bridging equipment on hand at the initiation of the rafting
phase.

Extensive Coordination: The new doctrine of FM 90-13
provides a detailed explanation of required coordination and
planning for the engineer staff. Collective and individual
tasks are outlined for every level of unit involvement, from
corps to bridge crew.

If corps 1identifies the requirement for a river
crossing, it 1s 1included in the warning order and the
necessary river data and overlays are provided. The corps
troop list will include necessary corps crossing assetis.

The divigion engineer section and terrain team

determine potential crossing sites after a thorough mission

analysis. A threat defensive template are developed to
identify possible weaknesses and areas vulnerable to
counterattack. During course of action analysis, the staff
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wargames each course of action against likely enemy
responses. Branches and sequels are planned in the event of
construction delays, loss o©of crossing sites, or traffic
problems.

After receiving the division concept, brigades will
convert the course of action 1into a detailed and well
synchronized plan. The staff engineer must create a
crossing plan, movement schedule and corresponding overlays.
Coordination is done with the engineer battalion and
separate bridge company to insure full understanding of the
operation.

The bridge company commander is normally the crossing

site commander responsible for «crossing a battalion task

force. He must coordinate traffic routes and holding areas,
raft and bridge assembly, and logistical support
considerations. The successful understanding of the overall

mission combined with a workable and responsive plan 1s

essential to the success of the river crossing operation.

While emerging river crossing doctrine differs from
current doctrine, there 1is 1little overall effect on the
divisional bridge company. Several planning considerations
outlined in both versions are critical to the success of the
operation and the employment of bridge assets. Few of these
doctrinal changes, however, have any significant impact on
the question of bridge company structuring. In the

following section I provide a summary of river crossing
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planning considerations which specifically relates to the
positioning of the bridge company at division or corps.

1. Crossing Front: Current doctrine states that the
use of a broad crossing front is desirable because it
reduces congestion and vulnerability. From a maneuver
standpoint, a broad front 1is preferred because it will
provide for rapid crossing of the force reducing the ability
of the enemy to mass for a counterattack.

While a broad crossing front favors +the commanders
scheme of maneuver, it implies numerous crossing sites.
A general rule of thumb for any obstacle breach is that at
least two crossing lanes exist per brigade.®® With only 144
meters of ribbon bridge organic to the division, the width
of the river determines how many crossing sites a brigade
can develop without requiring corps level support. If a
division is conducting an offensive crossing with two
brigades abreast, it 1is clear that unless the river is less
than 38 meters wide (144 meters divided by 4 sites),

external support is requi: ed.

KEY POINT #1

: A division will normally require the
use of a separate bridge company provided by corps to
conduct anything more than minor crossings. Because these
units are normally positioned several miles from the
maneuver brigade, early coordination with the corps engineer
brigade is essential. Without co-locating separate bridge

companies with the maneuver brigade, there will not be

responsive engineer support to the offensive operation.
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2. Command and Control: One of the most difficult
functions of the river crosgsing operation is effective
command and control. Positive control over all elements
during the concentration, on the near bank moving across the
river, and dispersing on the exit bank increases the
probability of success. There must be sufficient
flexibility, however, to permit adjustments in the plan and
changes during execution.

Doctrine states that the brigade executive officer
will be the Crogaing Area Commander serving as the maneuver
representative in charge of coordinating and synchronizing

all related activities. The complexity of river crossing

operations involves use of the following division and corps

resources:
o Assault Forces o Military Polic:
o Airborne Forces o Communications
o0 Air Assault Forces o Intelligence
o Friendly Partisans o Combat Service Support
o Engineers o Electronic Warfare
o Fire Support o Smoke
o Air Defense o Deception

The senior engineer for the brigade is either the
brigade staff engineer or in the case of a brigade as
division main effort, the divisional battalion commander.
This individual coordinates all engineer activities and
serve as the brigade Crossing Area Engineer.

KEY POINT #2: The conduct of a major corps river
crossing operation requires many resources. The mixture of

brigade, divisional, and corps units all supporting one plan

will create numerous coordination and synchronization
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challenges. If the bridge company is positioned at corps,
it can create habitual relationships with other supporting
corps units and improve command and control challenges.

3. Training: FM 90-13 highlights the importance of
the bridge company commander. It is essential for him to be
fully involved in the detailed planning process and
understand the significance of his responsibility. Failure
to properly recon the crossing site, construct the raft or
bridge in a responsive manner, or coordinate the traffic
flow of maneuver units will impact on the success of the
operation. It is 1important for +the brigade engineer and
bridge company commander to understand the capabilities and
limitations of each other's assigned unit. Frequent

training exercises between the two wunits will facilitate

this understanding and increase the probability of success

during actual operations. Conversely, the absence or
reduced occurrence of regular training will not allow
practice of combined security, movement, and communication
tasks.

KEY POINT #3: Retaining the engineer bridge company

in the division will allow continued habitual training
relationships. Maneuver units will wunderstand how the
bridge company plans, conducts and controls the crossing

operation. Maneuver vehicle drivers will also be allowed to
practice rafting and bridge crossings.
Moving the company to corps level could create the

possibility of a divisional post without a co-located corps
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bridge company. Units will be wunable to conduc: combined
arms training creating a lack of understanding of each
unit’s procedures, limitations, and capabilities. Actual
operations will experience poor coordination and a lack of

synchronization, resulting in non-responsive bridge support.

s Aacarmla. A e Mimmo. AmmamRsEmAa SR ASSNERSS 2a SnmEm==

I have outlined current and emerging doctrine
pertaining to how +the army fights wars and crosses rivers.
Before analyzing the impact the new doctrines will have on
the divisional bridge company, it is essential to determine
if new river crossing doctrine supports AirLand Battle-
Future. This project is a s8significant undertaking in
itself. As a result, I will only highlight major issues and
concerns raised during doctrinal development.

There are several important issues which will affect
the ability of the army to rapidly cross water obstacles of
the future. First, the ALB-F battlefield will demand that
agility and mobility will be essential to the maneuver unit.
The ability to rapidly project combat power across water
obstacles will take on increased importance to the success
of offensive operations.

Advanced acquisition and targeting capabilities will
increase the vulnerability of maneuver units and bridge
assets during river crossing operations. The wuse of two
lanes or bridges per task force will force friendly forces

to concentrate and mass, thereby increasing their
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vulnerability to enemy fires. River crossings, as currently
planned, will create a lucrative enemy ltargets.

Recent studies on the relationship of new warfighting
doctrine to river crossing doctrine have proposed several
igsues. One central thought is that ALB-F will demand river
crossings to be more dispersed to increase survivability.
Forces will cross on a broader front with brigades primarily
in charge of crossing operations. Deceniralizing crossing
assets down to brigade level and forming multiple
bridgeheads will not require the brigade to concentrate on a
division bridgehead.!®® This theory proposes that a brigade
could remain dispersed until concentrating on the brigade

bridgehead, reducing exposure time over a division crossing.

Several smaller crossings will maintain an element of
surprise by not signalling the proposed division main
attack.

Decentralization of crossing sites necessary to

insure brigades freedom of movement will increase command
and control. Engineer bridge forces will be either organic
or habitually supporting resulting in unity of effort and
enhanced coordination. The capabilities and limitations of
each unit will be known and compensated for by its supported
maneuver unit, thereby increasing the conduct of the overall
operation.

Task Organization of combat and combat support troops
will be easier to conduct under AirlLand Battle-Future. The

nature of decentralized operations will mandate that task
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organization, command relationships, and sustainment
packages will be determined and integrated before the
brigade mcves into the combat area. The assignment of
supporting corps slice packages will include separate bridge
companies assisting the crossing effort.

The predictable nature of offensive operations will

allow engineers to determine early in the planning process

how many bridge companies are required. This capability
will allow much more responsive support to maneuver
brigades. Current doctrine forces brigades to link up with

division or corps assets during the course of the operation.
ALB-F doctrine will insure that whenever the brigade moves
forward to complete Phase III-Maneuver, bridge assets will
assigned and co-located.

Finally, decentralized crossings controlled by
maneuver brigades will enhance their ability to move on the
battlefield. Friendly forces will be able to cross
simultaneously and therefore quicker. Maneuver task forces
can mass on the far side of the obstacle and rapidly
continue offensive operations.

While the conduct of river crossings might enhance
the capabilities of the maneuver brigade, the size and pace
of the future battlefield might require additional bridging
agsetsa. The current force structure is already strained to
support corps and division crossing sites. ALB-F proposes
that all crossing operations be performed at the brigade

level. This limitation will severely restrict the amount of
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brigades which can be reinforced with corps assets. As a
result, while flexibility and responsiveness are enhanced at
the brigade level, they might be more constrained at the
corps level.

One problem which ALB-F raises is the wutility of the

divisional bridge company. With brigades conducting
independent crossing operations, divisional bridge assets
could only support one brigade crossing. Other ©brigades

will require the use of separate corps bridge companies.

This mixture of assets will treat the divisional  unit
essentially as a separate bridge company. The advantage of
the divisional bridge company supporting a divisional

crossing area passing brigades in column will be overcome by

dnoctrine. A force structure which required both corps and
divisional bridge unitg, working independently, could be
gquestioned.

Overall, emerging river crossing doctrine supports
AirLand Battle-Future doctrine. The fundamentals and tenets

of the revised doctrines still complement each other and are

uniformly applicable. Rather than conduct operations as
currently defined with ©battalion size task forces, ALB-F
useg brigades. Centralized control and decentralized
execution will become the key to success. The move of both
doctrines on being force-oriented rather than terrain

oriented is in 1line with the trends of emerging warfare.
Any modifications to doctrine, tactics, procedures, or

organizations will be minor and evolve as the requirement
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demands. The baseline relationship between the two

doctrines is sound.

CONCLUSION:

In this chapter I established +that emerging river
crossing doctrine will fundamentally support emerging
AirLand Battle-Future doctrine. I introduced doctrinal
issues affecting the conduct of river crossing operations
and the divisional bridge company. I provided a background
understanding on the many imperatives, fundamentals, tenets,
and principles of both river crossing and ALB-F doctrine.
In Chapter Seven, I will draw on this wunderstanding to
evaluate the doctrinal application of various bridge
structuring options.

With a historical and doctrinal framework

established, the only other critical element of the problem

I must analyze are force structure implications. Chapter
Six provides a force structure overview completing the
understanding of the many variables which my research

gquestion incorporates.
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CHAPTER SIX

FORCE STRUCTURE ANALYSIS

In the modern era, the problem of crossing rivers

has increased even more. The large machines of
war...require bridges for crossing rivers. At the
same time these machines give defending armies the

capability to mass force rapidly against river

crossing attempts and to defeat the attempts at their
most vulnerable time. The problem is, therefore, one

of getting more combat assets across the river than

the enemy can mass against the crossing. A country’'s
river crossing doctrine, river crossing techniques,

and available force structure must provide the

solution to this problem.?

Edwin J. Arnold, Jr.
MMAS Thesis, 1985

QVERVIEW:

For years engineer commanders, staffs, and doctrine
writers have tried to establish a force structure which
focuses on improving support to the close combat heavy
forces. Engineers need to give the maneuver commander
responsive support to win on the modern battlefield.

In the mid 1980's several senior engineer leaders,
inspired by MG Richard S. Kem, realized that engineer
support to the close combat heavy combined arms team was

not adequate.® The current force structure did not provide

enough organic engineers to perform mobility, survivability,
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and countermobility missions resulting ir inadequate support

for modern maneuver units. In addition to manpower
shortfalls, engineer forces faced major problems with
command and control of habitually assigned units,

communications, maintenance, and logistics.

In an attempt to overcome these shortfalls, Kem and
other senior leaders developed a concept of combining
divisional and corps engineer forces. This resulted in the

assignment of an engineer regiment organic to the heavy

division. Initially known as "E-FORCE®", the proposal is
currently called the Engineer Restructuring Initiative
(ERI) . What was 1initially a planning concept is turning to

reality as units in Europe and Korea are projected to
undergo restructuring in the 1991-1992 timeframe.

Concurrent with the need to improve the engineer
structure force is a requirement to reduce the active units
of the U.S. Army. I mention force reductions only briefly
as the pace and transition of this issue causes projections
of future end strengths to change almost daily. While it is
not within the sScope of my research to design tomorrow’'s
engineer force, it is important that today’'s senior leaders
currently project a force reduction from 18 +to 12 active
divisions by 1995.

As a result, reductions in personnel, closure of
military posts, and re-stationing of units mandate that now
is the best time to change the engineer force. The army's

need to reduce, combined with force structure changes
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required by adoption of AirlLand Battle-Future doctrine,
allows perhaps the most opportune time to change the way
engineers fight since the end of World War II.

In this chapter, I address three major issues: the
shortfalls leading up to ERI's development, the enhanced
support provided by the ERI structure, and an alternative
solution - the corps bridge tattalion.

Several detailed studies have been conducted on the
ERI force structure proposal. My research does not attempt
to re-evaluate and judge the proposal. I support the change
and assumed in Chapter 1 that ERI will occur in all active
heavy divisions by 1995. In this chapter I concentrate on
how ERI impacts the bridge company and proposes to resolve
critical deficiencies in support of close combat forces.

Current plans under ERI move the bridge company to
the corps engineer brigade. I do not address that proposal
here. Because my entire thesis addresses bridge company
positioning, this chapter specifically looks at the enhanced
command and control specifically offered by the divisional
engineer regiment. Most importantly, I analyze the impact
the regiment would have on the positioning of the bridge
company and the increased gap crossing support that would be

provided to the maneuver brigade.

In May 1990, the TRADOC Force Analysis Directorate at
Fort Leavenworth conducted a detailed study of the ERI

concept. The Engineer Structure Study reviews the numerous
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shortfalls of the current force structure and previous
modifications which were unsuccessful in 1mproving known
problems.

The study highlights how command and control in the
divisional engineer battalion 1is overwhelmed by the task of
coordinating responsive support to the maneuver division.
Previous studies and 1long term experience in Europe show
that each maneuver brigade in the forward combat 2zone
requires at least one engineer battalion.™ Additional
experience gained at the National Training Center in Fort
Irwin, California, reinforced this need for more engineers
in support of heavy forces.

The need is normally met by attaching a corps combat
battalion to the division engineer battalion. Significant
differences in capabilities and equipment between the two
battalions result in the creation of ad hoc task
organizations. A maneuver brigade would receive the organic
divisional engineer company then be augmented with a corps
combat engineer company. Several significant shortfalls
result in this structure including improper use of command
relationships, shortfalls of engineer experience levels,
problems with habitual associations, and a false sense of
flexibility.

Command relationships: The direct support (DS)
relationship causes three problems which prohibit effective
and efficient use of corps engineer assets. First, the

direct support relationship for corps engineers does not
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allow the company supporting the maneuver commander to be

further task-organized.®* Second, the relatior : Liyr . :eates
the problem of having the <corps company work for two
commanders. Taskings are received from the maneuver

commander as well as the corps combat battalion commander.
Experience has shown this struggle results in inadequate and
unresponsive support to the close combat heavy battle.
Finally, the direct suppocrt relationship 1s usually violated
as maneuver or engineer commanders change the relationship
to OPCON, allowing further task organization. In an OPCON
relationship, the responsiveness 1is faster than DS but
continues to be impeded by equipment not compatible with
that of the division engineer company.®

Experience levels: A disparity of experience levels
creates additional command and control problems for the
engineer leader. The divisional company commander who
supports a maneuver brigade is responsible for controlling
his own forces as well as orchestrating corps combat
companies attached to the brigade. Normally a captain, he
is overloaded by simultaneously serving as an engineer
planner, executor, coordinator, integrator, and principal
advisor to the brigade commander. Maneuver and artillery
forces use lieutenant colonels to coordinate taskings,
execute missions, and provide advice. The engineer company
commander must overcome the differences in level of
cxperience and rank between himself and battalion commanders

to get into the inner circle.®
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not become familiar with the rapabilities and limitationsz of
the habitual force, preventing a Train ags vou Fight~
relationsghip.

False gengse of flexibility: The original intent of
the current structure was to allow the corps commander the
freedom and flexibility to assign engineer forces as needed
to weigh the main effort. The pace of Airland Battle limite
the utility of this concept ag unite seldom have time to
rapidly ghift efforts between divigione. The accelerated
mobility required for AirLand Battle-Future intensifies this
concern. As a vresult, the flexibility originally designed
into the current engineer force structure is significantly
reduced on today’'s battlefield.

Impact of Bridge Company: I have outlined several
shortfalle of the current engineer force gtructure which ERI
attemptz to solve. In the conduct of my resgearch, I found
tha*t the problemes which 1led to the creation of ERI were

primarily attributable to 2cemmand and  2ontrel challensges
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between divisional and corps engineers with maneuver forces.
The bridge company is not mentioned but I propose that
brigade river crossings using the divisional bridge company
simply magnify the need for a revised structure.

I have highlighted the massive burden placed on the
engineer forces supporting a maneuver brigade. In addition
to stretching the capabilities of +the divisional engineer
company commander, the brigade staff engineer (normally a
major) assumes more forces and responsibilities than he is
staffed or resourced to control. Supported with only a two-
man staff, the brigade engineer 1is responsible for planning
and coordinating all engineer activities of +two to five
engineer companies.

The massive workload associated with orchestrating a
major river crossing, in addition to normal combat engineer
tasks, is far beyond the capability of the brigade engineer
cell. The additional control of the divisional ©bridge
company, and the possibility of supporting separate bridge
companies, traffic control, chemical, and fire support
assets from corps, necessitates the resources of at least a
full battalion staff. Although this scenario is not offered
by proponents of ERI, it certainly outlines a worst case

example demanding a change in current force structure.
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While not affecting the basic principles of engineer

combat operations, ERI changes the detailed "how to” in the

employment of corps and divisional engineer units to support
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heavy forces.® ERI solves the shortfalls of the current
force structure by regrouping the engineers into three
smaller battalions organic to the division. Each maneuver
brigade is supported by an engineer battalion organic to a
new division engineer regiment. The resultant design
enhances deployability and makes +the maneuver force more

lethal at the point of application.

Battalion level: ERI provides the appropriate level
of engineer expertise, command and control, and advice to
the division and brigade commanders. The “Sapper” battalion

organic to the maneuver brigade 1is a leaner organization
capable of providing the resources to improve maintenance,
communications, supply, and command and control. By
bringing corps engineers into the division, ERI converts the
habitual relationship into an organic relationship, thereby
improving the brigade’'s “"go to war® posture.

Several advantages increase the responsiveness and
support offered by the divisional battalions. The distances
over which its subordinate elements operate are reduced to
one brigade's area as opposed to current structure which
spreads a battalion over a division sector.® The engineer
battalion commander with the rank of Lieutenant Colonel now
has the experience and rank of other maneuver and fire
support commanders within the maneuver brigade. The use of
a full battalion staff greatly improves the resources needed
to coordinate mobility, countermobilityv, and survivability

missions supporting the heavy force. The staff 1is trained
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and sized to plan and conduct a major river crossing
operation involving numerous bridge companies from either
division or corps level.

Regimental level: The new regimental engineer
commands or controls the organic combat engineer or “sapper’
battalions and corps engineer assets assigned to provide
area support to the division. With resources commensurate
with his responsibilities, the headquarters eliminates many
of the tasks previously passed to a corps engineer group.
As a result, the regimental commander has complete control
over all engineer assets within the division sector.

Corps Brigade level: Since ERI reduces the need for
corps engineer units forward of brigade rear boundaries, the
corps engineer is better able to plan and resource the next
battle envisioned by AirLand Battle-Future doctrine.
Becauée corps units are no longer enmeshed 1in the brigade
fight, the time required for them to disengage, move, and
link-up with another division 1is much less.!?® ERI doctrine
envisions this additional capability increases the
flexibility of the corps commander thereby inzcreasing his
freedom to maneuver.

Proven results: The engineer school bulletin
describing ERI to engineer officers and soldiers states that
ERI fixes a battlefield deficiency that has persigted for
almost 50 years.?t? While concepts are easy to support, ERI
has undergone recent tests proving that the organizational

change provides better support to maneuver forces.
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Numerous rotations at the National Training Center
with engineer forces configured 1in the ERI structure affirm
the improved command and control, combat effectiveness, and
flexibility of the combat engineers at corps level and
below. Engineer battalions structured with ERI divisional
and corps assets performed magnificently during Reforger 88
and Reforger 90.

Lessons learned from these exercises proved that in
addition to providing more sappers in the forward area,
several command and control improvements resulted. The
engineer battalion staff provided improved co-ordination and
planning for integrated engineer combat operations and
timely logistical support to sapper companies.?!?® The
engineers task-organized sappers easier under ERI due to the
présence of the engineer battalion staff which provided a
critical additional engineer control element.

ERI's impact on bridge company: In the early
versions of the ERI concept, the divisional bridge company
was retained under the engineer regimental control. If the
division faced a river crossing, the bridge company would be
task organized to the engineer battalion supporting the
division’s main effort. If additional ©bridge assets were
required from corps, they would likewise be attached to the
engineer battalion of supported brigades. As a result,
command and control was increased with little actual impact

on the doctrinal employment of the bridge company.
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I am unable to pinpoint when and why the ERI
proposal deleted the bridge company from the division
engineer force structure. I would assume the retention of
the unit created an unsupportable ratio of engineers in the
division force structure. During my analysis of pre-World
War II force structure changes in chapter four, I explained
how this rationale was used to move the bridge company to
corps level.

As a result, few recent exercises testing the ERI
structure used the bridge company to test river crossing
command and control. Reforger '88 is the only documented
case I could find where a ERI battalion force structure
attempted to incorporate river crossings into the tactical
scenario. The 10th Engineer Battalion and the 237th
Engineer Battalion (Combat) (Corps) joined in support of the
3rd Infantry Division to test ERI command and control.

The 10th Engineer Battalion supported lst Brigade and
the Task Force (TF) 237 supported 2nd Brigade. Each brigade
received two companies from the divisional battalion and one
from the corps battalion. While +the divisional bridge
company remained under division control, TF 237 performed
all planning tasks associated with a major river crossing.
The brigade staff made eight contingency plans for the
division counterattack including one involving a crossing of
the Main river.

After action reports outline the success with which

the engineer battalion staff aided in the crossing planning.
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TF 237 headquarters coordinated, reconnocitered, and planned
engineer support, communications, traffic control, and
bridge construction. The TF 237 S4 planned logistical
operations far beyond what the ©brigade engineer or the
regular direct support company commander could have done.?!3
Although detailed information on the success of the Reforger
'88 river crossing exercise 1s unavailable, I support the
conclusion that an engineer battalion staff can provide much

better command and control than a company commander.

As engineer commanders, doctrine writers, and senior
leaders modified and adjusted the ERI concept, other
engineers proposed independent solutions to the command and
control problems of the current engineer force. One
engineer commander has proposed a solution which resolves
force structure issues among bridging organizations by
consolidating subordinate units wunder a bridge battalion
headquarters.

Lieutenant Colonel Paul G. Munch is the battalion
commander of the 565th Engineer Battalion, the only active
component bridge battalion in the U.S. Army. In his article
titled "The Engineer Bridge Battalion®, Munch focuses
attention on the unique and formidable bridge battalion in
solving command and control problems.

Chapter 1 outlined the three options which my study
analyzes and evaluates. My option # 3 - Assign the

divigional bridge company to a Corps Bridge Battalion
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removes the organic bridging asset from division level. The
proposal assumes ERI is implemented and all the advantages
listed earlier in the chapter are realized.

Munch reinforces many of the attributes of my Option
# 3 in proposing increased opportunities and
responsibilities for the Engineer Bridge Battalion. Although
he does not recommend the removal of the company as my
option # 3 proposes, his article discusses many of the
advantages gained from centralized control of bridge assets.

The engineer bridge battalion controls 60 percent of
a three division corps’ float bridge assets. In addition to
640 meters of organic ribbon bridge, the battalion
headquarters provides command and control over bridging
operations. When augmented by corps combat service assets
in wartime, the unit would control river crossing operations
for the entire corps area of operations.

The battalion relieves the divisional engineer from
the burden of planning, controlling and resourcing gap

crossings allowing him to concentrate on managing combat

engineer assets in the forward area.?* Experienced and
knowledgeable staffs provide planning assistance,
coordination, and advice to the maneuver commander. By

providing a trained officer as +the staff engineer to the
crossing force and crossing area headquarters, the maneuver
force can take advantage of increased experience, expertise,
and training to improve synchronization and control.

Bridge Battalion Evaluation: To test this concept,
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the 565th Engineer Battalion formed a composite task force
of divisional and corps assets during Reforger 1988.
Exercise Certain Challenge grouped the normal units of the
bridge battalion with an attached divisional bridge company
from the lst Infantry Division, Fort Riley, Kansas. The
battalion had the dual mission of commanding three to five
companies and providing bridging expertise to other maneuver
and engineer headquarters.

LTC Munch and the battalion staff worked closely with
maneuver units anticipating a possible river crossing
operation. Munch uses the example of supporting the 2nd
Brigade, 3rd Infantry Division to demonstrate the
capabilities of his unit. The battalion staff refined a
deliberate river crossing plan for the Main River involving
an opposed/dismounted infantry assault and three assault
float bridge crossing sites.?®"®

The battalion staff formed two organizations, a small
planning cell of experts to assist crossing force and
crossgsing area commanders as well as an operational task
force. Named "Task Force Remagen , the unit commanded its
own two corps-level bridge companies, two divisional ribbon
bridge companies, a mechanizea combat engineer company, a
military police platoon, and smoke assets. The task force
reported directly to the crogsing force commander and
essentially controlled all aspects of the river crossing
operation. Planning culminated in a detailed rehearsal with

the maneuver and engineer commanders prior to the exercise.
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Lessong learned: Several important lessons resulted
from the exercise showing the importance of the bridge task
force as well as identifying unit challenges which needed to
be resolved. O0f the seven major lessons Munch points out, I
will analyze the two which impact on my research question.

The lesson most important to the effective support of
the maneuver brigade involved command and control. Munch
points out that the exercise underscored the absolute need
for battalion level command and control for corps level
bridge companies. When the separate companies were attached
directly to a group or brigade headquarters, they were
often poorly neglected or poorly employed.

The rapid pace of the battle, and the maneuver

elements’ urgent need for engineer support, nearly

always forced the senior engineer command and control
headquarters to focus their attention on the

activities of their combat engineer battalions located

in the forward areas.?'®

The bridge battalion, however, was able to focus all
of its resources and planning staff on the successful
conduct of the river «crossing operation. The supporting
corps and division agsets were integrated into a
synchronized plan allowing the bridge companies to be more
responsive to the maneuver commanders. The bridge battalion
staff was able to provide the degree of command and control
necessary to accomplish the mission than if the units had
been assigned directly to a brigade headquarters.

The second lesson which impacts on my evaluation of

bridge positioning options 1involved training. The unique
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river crossing expertise found in the ©battalion proved
invaluable in planning and conducting river crossing
operations.*? The smooth and efficient conduct of crossing
a maneuver unit across a major water obstacle requires the
use of that bridge battalion staff’s experience and
training. Throughout the exercise there was a constant
demand for operational knowledge at both the crossing area
and crossing force level.

To reiterate, LTC Munch does not advocate eliminating
divisional bridge companies. The point of his article, and
the thrust of Exercise Certain Challenge, was to prove the
utility and worth of the corps bridge battalion. While
Munch does not suggest it, I inferred from his article that
he would propose the structuring of a bridge Dbattalion 1in
every corps engineer brigade.

Although this concept is independent from the
research question, the lessons learned with the £565th
Engineer Battalion do =support key aspects of designing a
optimum force structure for the divisional bridge company.
After examining Munch’'s viewpoint, I conclude that a bridge
battalion can provide the required flexibility, capability,
and responsiveness desired by the maneuver commander on the

future battlefield.
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CONCLUSION:

In this chapter I provided a review of tactical and
operational shortfalls of the current engineer force
structure. I outlined key concepts of the Engineer
Restructuring Initiative and explained how an improved force
structure will resolve today's current limitations and
weaknesses. Finally, I offered an insight on the success of
improved command and control when individual ©bridge units,

whether divisional or corps, are placed under a centralized

battalion structure.

My overall conclusion is that while ERI is a
much needed force structure improvement for the combat
engineer, it does not have any serious impact on the

placement of the divisional bridge company.
. The assignment of an engineer battalion staff to
support a maneuver brigade greatly increases the planning
and control capability of engineers to conduct successful
river crossing operations. This improved command and
control headquarters, however, will provide improved support
regardless of whether +the bridge company is assigned to
division or corps. It increases the number of combat
engineer planners in the maneuver brigade but does not
equate to the expertise and flexibility of fered by
consolidating bridge units into a bridge battalion.

In summary, the additional command and control
offered by ERI will undoubtedly improve support of engineer

operations to the maneuver brigade. The bridge battalion,
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however, offers equal numbers of engineer staff members but
provides a structure which is tailored, trained, and highly
proficient in the conduct of river crossing operations.
Perhaps it is time to structure bridge assets to take

advantage of the bridge battalion's expertise.

155




CHAPTER SIX - ENDNOTES

*Edwin J. Arnold, Jr ., "American River Crossing
Doctrine: A Look at its Compatibility with Current Force
Structure and the Modern Battlefield,” (School of Advanced
Military Studies Monograph, U.s. Command and General Staff
College, 1985), 2.

*MG Richard S. Kem, LTC J. Richard Capka, and MAJ Houng

Y. Sco, "E-Force - An Update,’ Engineer, Vol. 18, No. PB
5-88-1 (July 1988): 7.

31bid.

*U.S. Army, "Engineer Structure Study - Executive
Summary”~ Vol. 1 (Fort Leavenworth, KS: U.S. TRADOC

Analysis Command, May 1990), 1-2.
®*Ibid, 1-3.

*Kem, 8.
7Ibid.
°U.S. Army, FM 5-71-100:  Regimental Engineer Combat

Operations-Coordinating Draft (Fort Leonard Wood, MO: U.S.
Army Engineer School, February 1991), 1-1.

®Ibid, 1-2.

t°Ibid.

**Richard G. Stowell, "Son of E-Force,” Engineer QOfficer

Bulletin, No. 12 (January l9901): ©. 777777

'2Dominic Izzo, "Trying out E-Force Command and
Control,” The Military Engineer, Vol. 81, No. 527 (March-

April 1988): 18.

131bid, 17.

14Paul G. Munch, “The Engineer Bridge Battalion,~
Engineer, Vol. 20, No. PB 5-90-1 (March 1990): 13.

1sIbid, 15.

*8Ibid, 17

171bid.

156




BRIDGE COMPANY ALTERNATIVES

While the fundamental! doctrines of combat
cperationg are neither numerous ar  complex, their
application i1s sometimes di1fficult. Knowledge of
*heze doctrinez and experience in application provide
all commanders a f:rm bastis for action 1n a part:icular
gi1tuation.?
GEN George C. Marshall
June, 1944
N
QVERVIEW:
In thiz chapter I precent an evaluation of the
optiong conz2idered. To review, chapter three egtablished a

decisgion methodology which cutlined my evaluation variables=,

decigion-making toolg, and various weightings of required

criterion. Chapter four provided a hisgtorical backsground
relating critical lessons learned from S0 yeare of bridging

aperatione. Chapter five outlined key warfighting and river

crogsing doctrine analyzing i1mpactes between current doctrine

and emeréing doctrine. Chapter 3ix reviewed force gstructure
rdentifying erirtical aspectsz of the Engineer Rectruscturing
Tattiative and {2rce reductions
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var:iaou
whioh will assizst me n  ranking +the eight previouzly
established criterion. Each c¢riterion will be =sztudied with

a d

i1

termination made as to which option begt gupportz the

goals of the criterion.

Ranks will ©be applied to fouy decision matvrices:
unwelghted, maneuver weighted, enginear weighted, and mv
perzonnal werghted version. I+« 12 not my intent to sat:izty
all readers by cshowing recommendations of =pecial intere=st

groups, therefore, my own solution 12 the one which T will

present. The intent of showing other recommended zolut:iznsz
ig to represent divergent views. T will comment on posgzible

variranceg from my solution.

I conclude the chapter with a copy of a blank

decicgion matrix to whic’ the »reader can apply weirghts and
rankings. While my individual rankings are bazed on current
knowledge and tactical! application, future doctrinal or

force structure changesg may require a =glight wvariation of
criteria weightz. The blank matrix will allow new
recommendationg to be drawn from the zame bazeline body of

knowledge I have developed throughout the work. My final

recommendation ieg pregsented in chapter eight.

CBITERIQON BANKING QF QPTIQNS:

1. RESPONSIVE SUPPORT: Engineer bridge azszetsg must be

avairlable wnen needed, not on call far back in the march
2o lumn . Az a result, the rezponcibilaity of zombat engineers




to praovide RESPOANSIVE bridsing sgugpoart remainz one of +the
most essential mobility tazks=. While other elements 51

eriterion I have outlined are important, I consider the
requirement for bridging units to be rezponsive to the needs
of the maneuver commander to outweigh all other factorz.

Mv analysis of both AirlLand Battle-Future doctrin

14

and future river <rocszind doctrine strezzed the need tor
maneuver unite to guickly prorect combat power acrozz water
sbhataclez, While moving to destroay esnemy foroes during the
maneuver phase, mobirlity acrogs riverz 1is egsent:al to

inzure maneuver units

[p]

i

an reach the andgagement area 2an time.

ot

Failure to accomplieh this task will allow enemy forces to
tix and destroy maneuver brigades while negotiating *the
river obstacle.

BEST CHQICE - OPTION &% 1: I ©believe the general
propogition that support capabilities organic to the

divigion are normally more readily and rapidly available to

cgatigfy developing requirements 1n the division sector than

U

are non-divisional support capabilitiesg. It is true that
given adequate information and time to plan and resource a
major crossing, bridging assetz from corpe can be task-
organized to the brigade and previde equally responsive
support. My concern, however, involves the unexpected river
or unknown destruction 2f existing bridges. Without a

bridging capability in the divigion, maneuver brigades would

tly, +husz

he limited 1n their ability to cpross independery
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resulting in poszzible degtruction of maneuver agsets.
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Organic braideéing asset

&

will normally be within the

dirvigien area of cperations and more  oapable of responding
to an urgent requirement for bridging. Even if the crossing

requires additional assets, initial divis:ional ribbon bridge

rafts could tranzport critical asgsgault vehiclez acrosgsz the

river to increace firepower on the far bank. As  the
uncoeordinated coroszing of the Kumho river displaved in
Thapter 4, the absence of bridsging when and whevre 1+t =

reJuired could result in serious losgsz of friendly unitz.

SECOND CHOICE - OPTION # 2: I zelected the szeparata
company option asz the second choice based on the fact that
with the br:igade =2till in charge of the crcssing, coreps

aggsets will be coordinated and assigned early enocugh te
provide responsive bridging support. While not as degirable
ag having organic assets, a habitually assigned bridge

company from the engineer brigade oculd afford the zame

(39
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support if properly integrated 1into the plan. I
diviegional company 12 chifted to cocrpe but remaing on the
same installation, a close relationcship can develop between
the bridge company leadership and divi=ional engineers.
Knowing the capabilities and limitationz of a support unit
allowe the maneuver unit to compenszate for szshortfallz in
efficiency and capability. Additionally. the habitual
peacetime relationship of one corps bridge company toc a
maneuver divigsion might increase the possibility of everv

divigion rec

i

1ying zome bridge supprart 1n a <orpe overation.
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THIRDL CHQICE - OPTION & 3. The major advanta

ey
14

congoli1dating bridge asgsetg 1into a bridge battalion 18 to

provide the corpe commander the flewibility to weigh river

crossing support to as=igt the corps main effort. While
thie concept incoreases the overall reszponziveness to the
carpz operation, any divigion conducting a  supporting ov
ragserve migsion might not »eceive adecuate bridsging zurport.

As a resgult, I predict that while limited units would enioy
a hisgher priority of gupport, geveral maneuver Dbrigades
would not recejive the bridginé capabilitv needed to rapidly
onogss water obstacles.

OPTION # 3 transfers river crozsing command and
control to the bridge battalion. River croseing operations

would be completely planned and executed by the brid

1§
14
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battalion headquarters. This scenario assumesz that
centralized control and technical planning expertise would
increase the guccesgss of crossing operations. While this
theory ieg valid for the deliberate, highly predictable
crosgging, it could have gerious repercussions tor the
unexpected crosgesing. Once a division identified a croseing
requirement, the corps battalion task force would have to be
mobilized, move forward to the crossing gite, and coordinate

and control all aspectz of the crossing. Th
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ghort notice to conduct a complicated river «croszsse
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nattalion to provide rezpeonsgive braidging zuppert 1= limited
The key to responsive support 12 organic aggetz found well
forward on the battlefield.

2. OPTIMUM UTILIZATION: Float bridge assets,
regardlecss of where they are located, are a limited and

valuable requirement. Current and future BSi1rLland Battle
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ac addirticonal premiums on th:

which ribbon bridge equipment ig lcocated Ty iz clearly v
the begt interest of both engineers and maneuver untits to
egtablich a force gctructure which insures the optimum

utilization of flecat bridge assetsz.

BEST CHQICE - OPTION # 3: Acssignment te a corps
bridge battalion best inszurez full and effective utilization
ot available assets. In accordance with 'AirLand Battle-

Future doctrine, corps commanders have more flexibility to

]

zhape their operational plan. The corpz commander gainz full
control over as many as eight bridge companiez and employs
them as needed to =support the tactical migzion. Numerous
companieg can be assigned to the division conducting the
main attack thereby decreazing the crogging time and
corresponding window of vulnerability. Bridge assets
currently organic to reserve or follow-on divisgions could be
employed in mags rather than be underuszed in the rear.

The recognition that the mobility challenges of the

battlefield will include both wet and dry wide gaps brinsgs
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with it a recognition that matching assets with regquirement
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can he done conly at a level which hag command and contrael of

both fiwed and float bridge assets Doctrine emerding
under ERI would propoge that the proper level be <corpe.

Locating both fixed and float bridging egquipment within the
game battalion would 1improve the bridge replacement procezs
and insure float bridge=z are quickly replaced and moved

0

forward . With allil prid under DN commander
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supported by a full =ztaff, rezgources could be shifted fasz

ot

ap
due to inoreazed command and cantrel.
The bridge battalion would afford more flexibility to

the operation than option #2 the S

id

parate Corpeg Company.
When additional assets were required, coordination  through
the engtneer brigade and subsequent relocation of digpercsed
br:dge companiesgs would be timely. Az a regult, optimum uce
of the bridge asgsets would not happen and crosgging time of
th. corps would be increased.

SECOND CHQICE - OPTION # 2: Centralizat:on at corps
anc increaced flexibility to the corps commander ic =t1ll
a2 ential in gpite of 1increaged command and control
ch.llenges. The engineer brigade staff would have
vi. 1bility of corpz2 river crossing progreses and divert or
reinforce critical crosgsing sites with corps assets. With
most crogsing operations requiring corps support anyway,., the
scope of support would simply be increased.

Chapter 4 highlightazs the higtorical importance of

corpe centralization of bridéging aszets during Patton’s 3rd

[

Army ovrozz:inég of the Rhine. With

ot
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ot controel of bridse
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ad torgezs and used differing alleocations
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equipment to match the tactical srtuation.
THIRD CHQICE - OPTION # 1: BRetaining the bridge at

division level is the least desirable choice with regard to

full use of bridge acgszets. Every divigion iz 1ingured
crogzing support but divisional assets are not abkle to
wergh the 2orpz’ main effort. Without maszing aszatz av
corps level, every divizion wouzld have to emplace and
reagver 1tz own ordan:c bridges as 1t advancez toward the
obiective. Confusion at the bridge gite between majior unites
could be expected. Divisiong not in direoct action would
elither retain an unuged bridge wun:it or leoge {t to another

division, creating additional command and control problems.

3. COMMAND AND CONTROL: One of +the ezsent

al

[

elemente of successful river crogsing operations iz
etffective command and control over all participating combat,
combat support, and ccmbat =service =support units. While
current doctrine agssigns total responsibility tor
ccordination to maneuver unitg, my optiong offer a new
alternative. Option # 1 and # 2 both retain control with
the maneuver brigade. Option #* 3 transfers the control of
river crozsging operations to a bridége task force provided by
the corpes bridge battalion. This difference in
regpong:rbility allowz me to analyze which command and

control =structure becst zupportz river crossging operatione.

)]

BEST CHOICE - OPTION & 3: I have

treszsed many time

10

throughout my regearch the need for sgeveral corpz a
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Numerous bridde ~omranies,
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azs
gupport augmentation, and =ervice gupport elements muzt all
he aynchronizad to insure a coordinated operation.

The centralization of bridging aszets intoc a corp=

bridge battalion would hring intn sharyp focus the
delineatior of respronsibility concerning overall contraol of
aszsetz. The bridge tacsgk force staft would develop and

implement a coordinated plan capable of ocrosszing man
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unitse. Divigion and brigade =staffe wowuid be relieved of

e+
>

planning burden of river crossing operation and be able

focue on the tactical movement ADros3s the obatancle. The

o

10}

result would move bridge tagk forceg independently 1n
advance of maneuver units to rapidly construct bridgeg just
prior tc the arrival of crossing forces. In effect, theze
corpg bridge task forcesz would function independently on the
disperzed battlefield , regsponding te¢ varioug mizg2iong to
aatablizh bridgeheads for moving maneuver brigades.*

With corps assets resgponsible for the crossing
operation, control of the c¢crossing 2ite would not have be
transferred from division to division. This common control
headquartereg insures adherence to one of the river croszzing
fundamentale, UNITY QF COMMAND. Corpsz maneuver and suppert
elementz will be able to page through the croseging area
recsponzible for only their internal communications and

traffic centraol .
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SEQOND CHQIZE = OPTION # 1: The abil:ity of maneuv

g
e

brigade=s and divizion staftes to properly command and control

Ly

river dcrossings has been tested and tried over the laszt
several years. While not capable of controlling major river
croggzings involving numerous bridge compariesz, brigade

staffs have szufficient resourcee to plan normal crogsinsgsz
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organic company and  one tazk-onr:

bridge company.

Krnowing the capabilitiez of the divis=ion Eridze
company greatly assistz the brigade staff i1n planning 1tz
effective uvee. Organic assetz can be positioned on the

critical, most time-sengitive c¢crossing site with the cor

™
U]

bridge company sgupporting secondary orogsing =sites. The
permanent assignment of a bridging asset to the division
allows the maneuver staffz unlimited training opportunities
to perfect coordination and synchronization proceduresg.
Becaugse the command and control ¢ell iz organic %o tha
maneuver brigade, a delay or absence of corps bridge assets
will not 1limit the flexibility of the maneuver commander.
THIRD CHQICE - OPTION # 2: Aszsignment of the bridge
company to the corpse engineer brigade az a separate companv
resulte in the leacst favorable command and control

relatidnship. Without an organic divisional bridéging

~capability, all required bridge unite would he task-

19

organized to the maneuver brigale. The ability of th

brigade 3taff to effectiv
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ly employ the «corp=z brid
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companies in an integrated crozsing plan would be 11:
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Tha abi1lity €2 train in  river orocgsing exercizez would be
reaztricted to the availability of <ovp=z bridging zupport

As a recsult, proficiensy in planning and conducting crosgsing
operationg would be degraded due teo a decreased =sencze of
migsion focus.

4. BRIDGE VULNERABILITY: In the past, engineerz had

adequate bridging aszetg to function 1in the limited area of

1D}

Western Europe. The offensgive nature of Airl.and Battle-

re,

Future and the increaszed lethality o

weapons =ystemz will

likely regquire an increaced level of ©protection of ©both

azzault and line of communication bridging azgetsz. it will
he critical to bPalance the inereased vulnerability 2f an
agzet against forward positioning to 1ngure rezgpcn=ive
support.

BEST CHQICE - OPTION # 2: The agzgignment of the

bridge company as a <geparate ocorpe bridging azzet reduces

the vulnerability of valuable bridging eguipment. Normally
positioned in the corps rear, bridge equipment weuld
be out of range of enemy direct and indirect fires. When

tagk~organized to the supported maneuver division, adequate
gecurity elementz would be available in sector to prevent
enemy strength maseing at the crossing site. With the
distinction between forward and rear areag being harder to
define, the threat still exists for damage while corpe unite
are moving forward.

SECOND CHQOICE - OPTION # 1: Current and future

engineer and maneuver doctrine wonuld lead me to pred:ict that
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the bridge companv wonuld be neoermally found clager Lo
FEBA than 1f were located at 2orpe level. Az a divi=s:ional
element, it zan be argdgued that the ribbon bridge companv
would suffer greater exposure than 11t would 1f 1t were at
echelons above division."®

Converszely, the decentralization of units normallvy

produces added dispersion o©f ascsets. While primar:ily

iy

function ot untit operating procedures, elemants  of the
divisional bridge company will be positioned in accordance
with the division rlan and exhibit hbetter gecurity
techniques.

The increacsed dispersion does not cffzet the
increased target opportunites of forward pozitioning.
A divisgional bridge company 12 vulnerable whenaver 11t iz 1in
the main battle area while a corps asset ig vulnerable only
when it ie called forward to support maneuver forces.

THIRD CHQICE - OPTION # 3: In the analysiz of the
first two choiceg, I used the logic that corpg units farther
from the battle are leseg vulnerable and divizional units are
more vulnerable. That logic breaks down when the corps
bridge battalion is analyzed.

With all bridge assets assigned under the corps
battalicn, thosge asgzsetsz would noﬁmally be macssed as needed
to support the corps main attack. This high concentration

of critical bridge agzetz would preszent a lucrative tarset

for the enemy. Security elements normallv provided hy
maneuver unitz 1n a divizional oroegsing would have to be
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2aordinated between division and 2ovrps Pozzible confuzion
during the link-up. aszignment of security elements o
delay in moving bridge assets 1ntoe cross=ing gi1tes 21l

increase the probability of enemy detection. The deception
plan and element of curprise might be compromiged by the
difficulty in camouflaging the large gquantity of Dbridging
equipment .

8. TRAINING: The criterion of "Training” itnvolves two

Iy

c¢ritical areas, the collective training ¢

iz

ldievrz azziinad

to the bridge company and the familiarization of maneuver

units uzing bridging equipment and developing corozzing
plans. While collecntive training 12 improved b
centralization, familiarization of maneuver units 12
enhanced by decentralization. Thiz +trade-off preguires a
great deal of csubjective Judgement in ranking various
cptione.

BEST CHQICE - OPTION 1: The begt way to tight and win
on the battlefield 1is to train ag you fight. Leaving the
bridge company in the division best catiefies this axiom.

Continued co-location of bridge unite enable= maneuver units

to plan, coordinate and conduct realigtic bridge training

with their organic bridge unit. Soldieres learn the

complexitiez of crossing bridges and raftz a=s well as

rehearging traffic floweg and actioeng in holding areasz and

ztaging areas. Training exarcizes can increacge tha

proficiency of driversz under the c¢over of smoke during
169




ntghttime mansuverz, 1n thelement  weatherp . or  Zimulated
enemy direct fire.

Divigion and brigade engineers would work closely
with maneuver commanders and staff to train in the planning

and execution of river crogging operationg. Major

training events would exercise the ability of staffgz to plan

U
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L

ffic contrel planz, develop vehiole oro

n
1

1ng charts, and

synchronize fire support, smoke, and maneuver unit crosz2ingd.
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with the game bridge comprany +ha
would provide support during war would enable the leadership

¢! both bridge, engineer and maneuvser elementz to understand

jog

each other’z capabilities and limitationg. Realizgtic work

rate

(0

and crogeing timese which reflect the true abilitiez of

the brigade could be developed.

While training with maneuven forces would be
enhanced, collective training of bridge crewman would
gutter. The bridge company wonuld be the only unit of 1ts

type on a divisional post, creating a unique concern of
training low-dencity zpecialties. Special training programs
capable of being resourced in a corps bridge battalion would
not exigt. Although proficient 1n working with maneuver
forcez, the extent of training =2and the proficiency of the
unit would be limited to the initiative and resources of the

compan
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SECOND CHQICE - OPTION # 3: Moving the bridge companvy

to the corps bridge battalion would result in stronsger

training programg for all bridsing nunite. With numerous
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companiesz of the ¢ ame military cocupatiznal specralty
battalion =122 training programs could Iimprove voth
individual and collective skills=. The availlability (54

expanded resources and a full battalicen gtaff weould greatly

W
b
b
o
=

agzs1at thiz effort. The focus of both the batt

[
o
o

cemmander and the operaticonz =ztaff would work on Miz

Ezzential Taszks 1noreasing the aoverall ftraining ztatus o1
the battaliosn

In thiz option, the problem of training - tha
planning and conduct of river crogsing operations 12
significantly reduced. With a corpg river orossing, *the
corps bri:dge battalion will perform the planning and
gynchronization of all river crogsing operations. The role

of the maneuver brigade would be zignificantly reduced.
Hather than devised and <supervizing the operation, the
brigade wontld conduct a “tactical movement” through the

Qor lewval of
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cntrolled crogsing area. Az a resuit, th
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i

proficiency and Lraining between maneuver unit and bridge
planner would not be c¢ritical to the guccess 2f the

operation.

One argument, centralization, applies to both option
# 2 and option #% 3. Centralization could complicate and
thuz advercsely affect the conduct of combined arms training
in river crosging operations. Mareuver divigtiens, Now
without an oréganic bridging unit, would have to coordinate

with corpes level for the suppeort of training exer
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Thig prablem 12 further complicated 1¢f the divi:
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company 12 omoved  awaw from the

sroce drawdown or battalion command an

d control ConCerns .

If the Army 1mplemented Option & 2 or # 3 thi= problem

could b= resolved by leaving the brid

ge ccmpany located at

the divisgion post. As a 7result, peacetime training
relationships could continue. Az other corpz unitz are
already rnvalved n divizronal fyosS2ings a z2wvrang and

habitual training relaticonship between

therr divizicng mizht reduce the impact

THIRD CHQICE - OPTION #® 2: This option fails to
capitalize on the =uccessesz of option #1 and #3. Moving the
company to covrps but not incorporating 1t in  the bkridsa
battalion would do0 nothing to increaze the train.ng of
individual soldierege, gectiansg, ar  platoons. The current

organization of the engineer brigade
cempaniesg in dizperszed locationz, not i

Do

0}

congolidation would not exist.
Additionally, moving the unit
create the szame training support probl
brigade as earlier dizcusged under ¢t
Another major problem alluded t
absence of the bridge company in the di
the mindeet that engineers are the
2rozeing operationg. The sharpened fo

within engineer unit: 1de T}
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ac~companited by an unintended and unf
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emphasiz within the divizion.® Engineer doctrine highl:ightz
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the 1mportance ot Prilver Qpro

i,

operations supparting the
maneuver commander’s intent. Total gynchronization and
coordinaticn of all combat and combat support forcez iz
essential. If the bridge company 1s “out of sight”, will it

also be "out of mind” of divizional engineer and maneuver

planners® Although the oz
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mrghrt exi1zt, a degradation in the abilit
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brigade ztaff to plan river crossings would likely result.
6. MAINTENANCE: The maintenance agpect of the

decigion involves the c¢centralization of bridging asserz and

availlability of those asggete in the forward szupport ot
actual bridging operatione. What might be gained in the

centralization of assetz might be 1lo=t in flexibility and
responziveneges of maintenance capability. While maintenance
ig a eritical area, there are establiszhed procedures and

r

14

gulationz which can inzure adequate maintenance support.
The issue is the number of challengee pocsed by force
gtructuring which leaders and maintainers must overcome. I

will evaluate the optiong as they reduce or eliminate those

g

BEST CHOICE - OPTION # 3: Location of the bridge
company in a co-located bridge battalion would consolidate
like equipment, parts, and expertise. Economies of secaie
would be realized and ecrosg-leveling of parte would be
pozg21ible. The ba*talion would have a larsger Frezcr:bed Load

Liet /PLL) az well a

0]

supporting Authorized Stockage Lavel
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at the direct supprort level. The amount of

C
s
103

cf par
time bridge eguipmernt would be inoperable could be expected
to decline asz more assets would be available to repair them.
More sentor maintenance technicians, increaged capability of
the organic maintenance shops and battalion staff emphasis

would further ineoreasgse maintenance ztatus=.

The reguirement to zupprort bridée egquipment would be
dropped from the mansuver divisicens. Similar t2 +the low
density of goldier =zkillz, the division bridge company hasz
unigue, hard to maintain egquipment. Az a rezult, the dras
on the engineer battalion and division ma:intenance zhop:z
wonld be reduced. The added burden of direct Tuprort

maintenance would not =significantly affect c¢corpsz zupport
commands a2 they are already servicing corps bridde units.
While improving maintenance gtatus in peacetime, I
would expect a decline in =ztatus during wartime. The
location of all bridsge equipment at corps level and
corregponding zhift of maintenance elements creates a void
in repair capability. A maintenance support package from a
corps unit would have to be formed and zent forward with the
bridge company when it 1is employed. This relationship isg
inherently inefficient, and the regquirement would offset to
gsome degree the savinge that are achieved by consolidating.~
SECOND CHOICE -~ OPTION # 1: Reverzing the rationale

uged in the analysisg of the corps bridge battalion results

1in the divizional company ag the next choice. Without

1]
(S
[nd

consolidation at corpe, the divizional company iz 1 ta



1te own resources and initiative o z2olve 1tz low denzitw
maintenarp2e groblemz. Thiz 12 a workabkle solution pgroven nv

several 1if nct all of the heavy diviegion unites currently
maintaining their equipment without gignitficant problems.

The advantage of this option ig the ability to have a

maintenance capability on the foerward edge of the
battlefield when needed during river crossing operatisns It

divigional or zeparate corps bridge azuipmant needsz rega:n
during the course of sperations, divizional malntenance

teamz could perfosrm limited rapid repaily preventing egeriousg
critical ribbon bridge baye. Division direct support

aszgets are also much farther forward than th
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support assets needed in Option # 3.

THIRD CHQICE - OPTION # 2: Az in my analysis on
training, agsignment of the bridge company ag a geparate
company in the engineer brigade fails to capitalize on the
advantages of Optione # 1 and # 3. Although the brisgade
fontrols geveral bridge companiesg, their locaticn on widely
dizpersed posts prevents economiesz of =2cai: provided by
maintenance consgsolidation. The unit would suffer the came
challengegz and limitationg of the divizional battalion.

Like the centralization scenar:o of the corps
battalion. this option lacks maintenance capability on the
front line. Corpg maintenance acscetz must be taszk-organized
with bridge unitsz to insure recsponsive repailr capability.

7. PLANNING CONSIDERATIONS: The ¢
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ictability and

ftregquency of expected river cQroszlng ope
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a ng 12 critical
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to the location of bridging ascets. Hié¢hlv predictable. low

trequency arozalng operations would suppoert aszet located

101

at corps level. Convers

i

ly, unpredictable high frequency
crogsings would mandate positioning the company at division
level. FM 90-13 highlighte the AJdeoctrinal requirement fobr
corps to identify major river croszings and provide azzetz.
divizion muszt do detailed terrain analysis and o
crozz2indg planninsg, and the br:gdade doees detailed planning.
BEST CHOICE - OPTION # 3: A=zzignment 2f the

divisional bridge company to the corps bridge battalion bezt

gatisfieg this doetrinal relationzhip. in an diriand
Battle-Future environment of increaced intellidence

capability, river crossings will be known well 1n advance.
The bridge battalion possesces the capability to predict and
plan croezing operations and tagk-organize resources to
cupport the maneuver unit. A= a result, the gentralization
5t ribbon bridge agsets within the corpz bridge ba*tal:ion
would be a feasible option baged on the ability to predict,
pre-plan, and provide the support if and when it ig needed.
SECOND CHQICE - OPTION # 1: Although the assignment
of the company to the bridge battalion takes full advantage

of known water obztacles, the retention of an orsanic

capability capitalizes on the ability to determine unknown

and unexpected obstanles. The awvailability of briddging
expertize and river reconnaizszance within the divi=zion can
agzizt in the rapid planning of freguent or unpredictable
crogzings Brigade and 4division engineers familiar with

17
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bridging requirements and pozsezsing vigibiliry ot the
tuture battle can  wlan tar enosugh  2ur Lo Inzure minimal

disruption.

THIRD CHOICE - OPTION # 2: The agsignment of the

bridge company to corp

1]

would recsult in divisgions losing the

experticse to predict and plan for frequent, unexpected
cressing operations. I disocusgsed under command and control
hew the absence of an crganio capability might rezult in o oa
degraded sense of focus 2n  river crosSsing  operaticons

Brigade and divigion =ztaffs misht not identify future
requlrements for corps bridging agsete or be late 1n
requesting assistance from the engineer brigade. With *the

bridge=s out of the division but corps not rezponzible tfor
the command and control of oriver crossing operations,
problems might result in the early identification of water
obztacles and required resources.

8. MANEUVERABILITY OF HEAVY BRIGADES: Important o
the positioning of the bridge company ig the 1mpact o¢on the
2trategic deployability and the tactical and operat:ionnal
maneuverability of the heavy diviesion. I rank the optionsz
bazed on their ability to limit battlefield mobility and
deployment z2orties when river crossings are not anticipated.

BEST CHOICE - OPTION #® 2 and # 3. The movement of
the bridge company to corps level, ertther as a separate
Tompany or agelgnment to a br:dge battalion, greatly

improves the maneuverability of the division. Without being
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both of them a rank of

The removal of the bridge

reduces=z the required number of

strategic airlift. If a corps r

exizts, the increased logistical
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A more zcenary
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aperationeg or alternate means
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range o corp aviation, a1

can be incorporated inte the tactic

nation bridging asgsets.

to

Shifting the bridge unit

maneuverability of the division on

Battle-Future requiregs divisgions te

onn the modern battlefield.

gystems and increased lethality ¢

place a higher emphasgie on csurvivab

bridge company inhibite thiz rapid

the very mobility it ig desgsigned to

THIBD CHQICE OPTION & 1:

asgspects of thies option related to t

tactical unit.

The

strategic deplovabil:ity

increazed by removing the bridge ¢
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There are no posgitive
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and Dezert

rapid deplovment,

Large Air Forscae C-% transport airplanes needed

36 overgize bridge transporters and associated

Lo move the

gupport boats

and equipment were far too wvaluable to haul an azset not
required.

Manenverahbility on the ground 12 alzo improved. When
rivepr crosgings are not exprected, the bridge companv weonld
rema:n under drvigioen  control and thevrefore not retard the
maneuver brigade. However, the bridge company would add
te the cumberzome and vulnerable combat zervice zupport ta:rl
formed by DISCOM units. When thers are no major riversz 1in

the area of operationse,

the 1mpact of moving the

unit around

targetz and

the battlefield will only provide the enemy
delay the overall mobility rate of the divie:ion.
UNWEIGHTED RECOMMENDATION:

Having ranked all the relative

criteria

with regard

to the most supportable option, I will now apply the ranks
to the decisgion matrix developed 1n Chapter Three. Thocse
options best meeting the criteria are identified as "BEST
CHOICE® receiving a rank of 1. “SECOND® and "THIRD® choilces
will receive a rank of "2° and "3° recspectively. Before the
aszignment of weightse, it 12 Dbeneficial to analyze the

unweighted result.
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UNWEIGHTED DECISION MATBIX

overall totalasa. Becausze the matrix ig

recommended option. In the unweighted matrix,

Assign the bridge company to the corps bridge

Calculating the =z2ums of option ranke

designed

‘minimize” the payoffe with the best option preceiving

loweet gcore, the @emallest cverall total represents

Option #

battalion

ENGINEER BRIDGE : DIVISION: SEP CO. @ COMPANY
N QPTIONS : BRIDGE 'IN CORPS '@ IN CORPS:
N : co ' BDE 'BRIDGE BN:
\..... . !RANK / /  RANK / !
CRITERIA : /TOTAL ! JTOTAL: /TOTAL:
| . RESPONSIVE A N AT S
SUPPORT: L C C
5. OPTIMUM L3 s a9y v
UTILIZATION: L L ;
3. COMMAND AND A SV S S
CONTROL : L L Ly
4. BRIDGE A A SRR
VULNERABILITY: Ly Ly Ly
5. TRAINING: S A A R .
' / / ' J/ .
6. MAINTENANCE: Lo 3 1/
. / H / i 7 i
7. PLANNING Loy A S T
CONSIDERATIONS: : 7/ Cy Ly
8. MANEUVERABILITY : 3 / : 1.5/ : 1.5 ;
OF HEAVY BRIGADE: @  / Ly C
OPTION TOTALS: : : :
L 16.0 ' 18.5 L 13.5 :

12

the recommended sgolution. The 2.95 point separation between




the three tcotal acorezs =zi13ni1fies an adegquate spread ot
valueg. Ori the weighted matrix outliining my particular set

of valueeg, I can perform a gencitivity analyesis in needed %o

14

ingure the zolution isg not changed by minor variations of

individual weights.

I interviewed numerouszs officers trom the 1990-1391
Command and General Staff Collesge to determine the1ir
prioritiez in river o<rosging operations, I rprovided =ach

officer a detailed explanation of the problem and brief
degeription of my three bridde company positioning option=.
I explained each decisgior matrix criterion and offered
several possible weighting groups. Officers were asgked to
use their previous experience and tactical knowledge to
agzign weights which reflected. the 1importance ot the
criteria. A copy of the interview is provided in Appendix A.

Officerz were cubdivided into twe groupe, maneuver
and engineer. Twelve officers from the Infantry. Armor, and
Field Artillery branch comprized the maneuver group. Twelve
engineereg completed the interview with recgulte compi-ed and
disgplayed in a geparate sgection.

I limited the scope of the interview to the weighinsg

of individual criterion. Interview welghts were tabulated
and averaged with the results applied to the dec:iegion
matrix. Due to the complexity of the 133ues, I did not ask

officers to individually rank options with regard to their




(73

12
M
5]

ability %o fy oriterion. My  ranks of each criter

™
{

wera uged with the nmterviewed ofricer’'s weightz arp

.ﬂ
1d
fa

1

For informational purposges, I i1ncluded a section on
the interview form for commentg and recommendationg on the
final positioning of the bridge company. I provide those

recommendations and commentg in narrative zummary.

Maneuver officers placed a high premium orn elementsz
of criterion which improved the ability of the tactical un:it

to project combat powear acrosse the water obstacl

19

RESPONSIVE SUPPORT and COMMAND AND CONTROL were ranke

o
[0
b
3
a
o+

and gecond. A detailed lizting of weights and assocrated

total rankinges is provided below.
A2 1 projected, elements asgociated with the internal
workings of the bridge company (TRAINING, MAINTENANCE,

PLANNING CONSIDERATIONS) were ranked low.

Comments from the maneuver officers reflected a
gtrong desire for RESPONSIVE SUPPORT. Several reflected
that even considering problems with vulnerability and

maneuverability, bridge azsetz ghould be as far forward as
posgible. One officer stated that as a division commander
he wanted the company in the divigion: if he were a corps
commander, he would propose bridging assets centralized at
corpz level. Thig viewpoint raizeg the interesting ques=stion
of where flexibility and the freedom to maneuver ghould be

optimized, at division or corps level.
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MANEUVER WEIGHTED DECISION MATRIX

ENGINEER BRIDGE WEIGHT '@ DIVISION: SEP CO. : COMPANY

N OPTIONS :FACTOB : BRIDGE :IN CORPS : IN CORPS:
N ' ! co ' BDE 'BBIDGE BN:
N : 'RANK /  !RANK /  !RANK /
CRITERIA : . /TOTAL:  /TOTAL!  /TOTAL!
1. RESPONSIVE L 380 1 /oo o3 g
SUPPORT: ' ! / 2.80! /7,00 /10,80
2. OPTIMUM 2,00 H 3 / . 2 7 . 1 7 .
UTILIZATION: : L, ELGor s o4.00 s oa g
3. COMMAND AND R A N A
CONTROL: ! : /6 .34 ¢ G, 821! ENCTES B
4. BRIDGE R A A A
VULNERABILITY: : L/ 4.34 ; a1m s oB.81:

5. TRAINING: L 1.33 A A
/1.33 3.99 LY
6. MAINTENANCE: L 1.00 @2 I T A
: : 2,000 7 3.00 /1.00

7. PLANNING C1eT 2 s 3 s 1y
CONSIDERATIONS: L/ 3.331 7/ 5.01F 7 1.67
8. MANEUVERABILITY : 1.17 : 3 / 1.8/ 1.5 s .
OF HEAVY BRIGADE: : L 381 s o1.78: 4 1.7E:

OPTION TOTALS:  16.00 ! '
L 30.35 36.43 ¢ 2924

Rezults from the decis=zion matrix ranked Option # 3,
Asaign company to Corps Bridge Battalion as the recommended
golution. The narrow margin between Option # 3 and Option
# 1, however, highlighte given a wide margin of error.
either option could be adopted.

Several interezting comments were received from the

interviewed officers a

0]

the officers were gSplit on the

d1 1t

[0}
0}

[

p| [w]

n =t the bpridge companv. G0% propcecsed leaving 1t
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The other 40% prcopocsed moving the

unit to a corpz bridge battalion to permit maneuver brigadesz

to focus on the battle. Mozt comments reflected that a

river large enough to requlire bridging asgetz schould be .
obvious enough to involve corpsg level aszilstance.
Rezpongivensese would be traded for ecarly task-organization ’
ot corpeg =support forecesz and a tightly gynchronizced ocrossind

clan.

Engineer officeres reflected more understanding of the

complexities facing engineer unite during the conduct of
river c¢crosgeging operations. Az might Dbe expected, the
weights reflected an increased importance of support to the
bridge company and lesg concern over the impacts to the
maneuver unit.

Several officere gstressed the need for protecting

vulnerable bridge agsets from enemy fire. Maintenance of
equipment and training of units received hisgher weisghts asz

did several maneuver related criterion.



ENGINEER WEIGHTED DECIESIQN MATBIX

ENGINEER BRIDGE .WEIGHT : DIVISION: SEP CO. . COMPANY

N QPTIONS :FACTQB @ BRIDGE :IN CORPS : IN CORPS:
Vol : ! ¢o  BDE 'BBIDGE BN:
N 'RANK / ' RANK / 'RANK 7 :
CRITERIA : ' /TOTAL! /TOTAL: /TOTAL!
1. RESPONSIVE I o2/ 3/
SUPPORT: : : / 2.8 1 / 5.0 SoTLE
2. OPTIMUM o200 3 ; 2/ . i
UTILIZATION: : : P I S0 sz
3. COMMAND AND Po2.% 2 v L3/ A
CONTROL: : : / 8.0 /7.5 /2.5
4. BRIDGE V1.8 2/ S S V3 s
VULNERABILITY: : : /3.0 /1.8 1 -
5. TRAINING: D N T 3/ 2/
: : /1.0 ¢ /3.0 2.0
6. MAINTENANCE: 2.0 02 3/ 1/ '
: ' /4.0 / 6.0 /2.0
7. PLANNING »o2.5 v 2/ y 3/ O
CONSIDERATIONS: : : / 5.0 /7.8 /2.5
8. MANEUVERABILITY V2.0 3/ v 1.8 7 V1.5 7
OF HEAVY BRIGADE: ! ' /6.0 /3.0 / 3.¢C
OPTION TOTALS: 16.00 ' :
; ; 32.5 1 37.8 | 26.0

»

The engineer officers averaged weights were not as
widely dispersed as those of the maneuver officers’. Thig
reflected a balanced priority between the neede of engineer
and maneuver forces. The matrix totale reflect the
degirabilitv to aseign the bridge company to the corps
bridge battalion.

Narrative comments were mixzd belween Ortion #! and

Option #3, Officars addreessed the trade-off's between

command and control, fleawibility, and responzive support.
A r =




U}

titied n

The weirghtsz which I davelaped and 1u

t

Chapter Three are 1i1ncluded in my decisgion matrix. The
rankings of individual c¢criterion are incorporated reflecting
the g2ame data displayed in the maneuver and engineer

matrices. The following data are provided for calculation.

AUTHOR'S WEIGHTED DECISIQN MATRIX

ENGINEER BRIDGE 'WEIGHT @ DIVISION: SEP CO. @ COMPANY
. IN CORPS:

N QPTIQONS :FACTQR : BRIDGE :IN CORPS !
N : ! cQ f BDE ‘BRIDGE BN:
N : 'RANK /  !RANK ,/  !RANK /
CRITERIA H ! /TOTAL: /TOTAL: /TOTAL:
1. RESPONSIVE N
SUPPORT: ' ! /4 ' / 8 ! S12
2. OPTIMUM L a1 3 /42 s 1 s
UTILIZATION: ! o/ 6+ o/ a4 s o2
3. COMMAND AND T T N 2 T S S R
CONTROL: : s B8 r /o9 s o3
4. BRIDGE S S S A S S ST S
VULNERABILITY: : S S A ST SR
5. TRAINING: S U T U S S SRR
H : / 1 H / 3 H / 2 \
6. MAINTENANCE: N A N A A
H : / 2 H / 3 ' / i :
7. PLANNING S S A 2 T SR AT SR
CONSIDERATIONS: ! ' / B ' /9 ! /3
8. MANEUVERABILITY : 1 : 3 / 1.8/ 1 1.8/
OF HEAVY BRIGADE: L, 3 1 18t 7 1.8
OPTION TOTALS: 16.00 ' -
: : 20.0 ! 38.5 27 .5
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Option # 3 Ageignment of the divisional ©bridge

company to a corpg bridge battalion haz the lowe=t total

O
(S

27.5 importance points. Option # 1, Retain in division, 1:
second with a slight increace in 1mportance points.
Finally, Option # 2, Asaign as separate company to engineer

brigade iz a distant third.

ul
3
(¥
]
"
e
o
fu
{a
[
]
Tu

I previouszly cautioned against the hac

decisiong strictly on quantitative rezults. Throus!

ble te make

-
s
3
hl

cong:ideration of the dezisgsion matriw

il

recommendation. However, it 1= essential that I determins
1f that decizion is =zupportable and defens:ble basged on my
cverall knowledge of the problem. Although I will continue
thig subjective analyeie in Chapter Ei1ght, my 1initial
reaction 1e that the recommendation correlates to the
numerousg lessonsg learned and conclusions identified

throughout the paper.

REARER’S INTERACTIVE DECISION MATRIX:

At this point in the analysis process I encourage
the reader to devise your own weighting system te
incorporate into the blank matrix provided. To insure
conzigtency with the other decision matricesg provided 1in
thigz chapter, you must 1ingure your weightse total
importance pointe.

The ranksz of each criterion I determined earlier 1in
the ~hapter are provided to save time. You can revise anvy

rank baged oan vour own understanding and knowledge o1

o
o
19
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bridge company and

completion of

matrix.

the matrix, 1

river

2ro2ain

recommend

110,

aperation

0]

RECISION

reproducing the

MATRIX .

 DIVISION: SEP CO.

. WEIGHT
+EACTOR

ENGINEER BRIDGE
N OPTIQNS
N L.
N
CRITERIA :
1 . RESPONSIVE :
SUPPORT : :
2. OPTIMUM E
UTILIZATION: :
3. COMMAND AND E
CONTROL: :
4. BRIDGE :
VULNERABILITY: :
5. TRAINING: :
6. MAINTENANCE: :
7. PLANNING :
CONSIDERATIONS:
- :

MANEUVERABILITY :

OF HEAVY BRIGADE:

M mr m E E E m tm mm mm T TE S s dm mm M mm e M m o w mr o e e am A S M e % e = = o = — = - = = = =

BRIDGE
: co
| RANK /

: /TOTAL:

IN CORPS
BRE

RANK /

-—— e - = -

COMPANY !
: IN CORPS:
'BRIDGE BN:
' RANK 7 :
/TOTAL:

/TOTAL !




CONCLUSION:

In thig chapter I have rcrcvided a rankinsg »f each
criterion element and incorporated that rank 1nto faive
geparate matrices. Totale for each option have been

calculated regulting in the following recommendations:

1. UNWEIGHTED MATRIX............. OPTION # 3 - Corps BEridse
Fattaiicon.

2. WEIGHTED MANEUVER MATRIX...... OPTION # 3 - Corps Brides
Battalion.

3. WEIGHTED ENGINEER MATRIX...... OPTION # 3 - Corps Bridse
Battalion

4. AUTHOR'S WEIGHTED MATRIX...... OPTION # 3 - Corps Bridsge
Battalion

The four matrices I developed represent numerocus
viewpointe: weighted vg. unweighted, maneuver vsg. engineer,
and my viewe versuz those of the interviewed officer. All
four decisgion-making tocls led the users to the same rezult
-move the bridge company to the corps bridge battalion.
With all modelg in agreement as to the recommended sgolw.ution,
I will abandon conducting a detailed sensitivity an-’ysis.

I provided a blank matrix in the analysis to allow
the reader to interact with the thegi= and devise his own
weighte and ranks if degired. The resultz of the matrices
will be further analyzed in Chapter Eight concluding with a
final recommendation on the optimum positioning of the

divizional bridge company.
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CHAPTER SEVEN - ENDNOTES

'War Department, FM 100-5, Field Service BRegulationsg --
Qperationg (1944): 59.

“Michael K. Collmeyer, "Gap Crossing Operaticons and the
E-Force Concept.’ {Individual Study Project, U.S. Army War
College, 1988), 21.

*Ibid. 20. .
SGordon M. Welle, "U.2. Army River Crogsing Doctrine
and AirLand Battle-Future ° (School of Advanced Mil:itary
Studiez ManoZraph, o.s. Army Command and General Staffs
College, 1990), 38
TIbvid, 25.
®Ibid, 30.
TIbid, 27.

®Decicgi1on matrix prceccedures reguires that equal cptions
divide the total of their individual ranks. Option #2 and
#3 receilve a rank of 1.5, the recult of 1 + 2 divided by 2.
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CHAPTER EIGHT

CONCLUSION

While AirLand Battle doctrine doesn’'t change the
basic combat engineer missions, it places additional
emphasis on the dimension of time. To contribute as
a combat multiplier and true members of the combined
arms team, combat engineers must be able to provide
timely, responsive support to the maneuver commander.
If, on the other hand, the maneuver commander must
wait for his engineers, fleeting windows of
opportunity on the battlefield are lost.?

MG Richard S§S. Kem

Commandant, U.S. Army Engineer School

OVERVIEW:

I have examined the research question of what force
structure best positions the divisional engineer bridge
company to support river crossing operations. Changes in
engineer force structure, revised river crogsing doctrirne,
changes in Army warfighting doctrine, and a need for a

reduction in the active force have c¢reated on opportunity to

research and recommend revision to bridge force structure.

In chapter one, I presented the background of the
problem, stated assumptions, defined organizations, and
developed three proposed bridge positioning options. Two of

my options represent popular schools of thought: leave the
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company in the division or assign it to the corps engineer
brigade as a separate bridge company. As an additional

option I examine« the option of placing the company in

a newly formed engineer Dbridge battalion. Chapter one set
my parameters, expectations and stated purpose for
conducting this research - to recommend to the senior
engineer leadership the engineer bridge force structure
which provides the best support for river crossing

operations.

In chapter two, I provided a detailed review of
existing published and unpublished literature to establish a
baseline understanding of the available body of knowledge on
the subject. I highlighted those sources which I found
particularly useful in my analysis of historical
perspectives, army doctrine, river crossing doctrine, and
engineer force structure.

In chapter three I developed the thesis methodology.
I established appropriate research questions and presented
the most effective procedure for my analysis. I developed
eight criteria which allow my three options to Dbe
gsubjectively judged in later chapters. I outlined my
decision-making tool, the weighted decision matrix, which
allowed me to effectively &synthesize all criteria in order
to arrive at a proposed solution. I completed the chapter
by explaining an unweighted decision matrix and identifying

four weighted matrices. These matrices represented my
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views, those of maneuver and engineer officers, and those
of the reader (data unavailable for consideration).

Chapter four 18 the first in a series of three
chapters which provided an overall baseline understanding of
the many complex issues involved in the research question.
I began my historical analysis with a review of
organizations, doctrines and actual operations of World War
II. The efforts of bridge companies in the Korean War were
presented in detail and followed by my analysis of bridging
operations in the Vietnam theater. Low to mid-intensity
operations conducted in Grenada, Panama, and Southwest Asia
were reviewed with c¢conclusions drawn on the feasibility of
using ribbon bridge companies 1in contingency operations. I
concluded the chapter by highlighting the significant
doctrinal and force structure implications learned through
past river crossing operations.

I reviewed both current and future warfighting and
river crossing doctrine in Chapter five and drew important
conclusions affecting my evaluation of bridge company
options. I highlighted the changes between AirlLand Battle
and AirLand Battle-Future which will impact future river
crossing operations. I reviewed revised river crossing
doctrine and concluded that the new five ©phase doctrine

supports AirLand Battle-Future by focusing on forces rather

than terrain. I concluded by providing an overall analysis
of how revised doctrine impacts the divisional bridge
company .
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In Chapter six, I completed my analysis of river
crossing variables by examining three force structure
igssues. First, 1 reviewed major engineer force structure
shortfalls which prevented effective bridge crossing support
to the maneuver unit. Next, I explained the Engineer
Restructuring Initiative concluding that ERI is a needed
revigion which improves engineer command and control within
the brigade sector. I ended the chapter with an
introduction to significant command and control advantages
of assigning bridge companies to a corps bridge battalion.
I also stated that while ERI improves the brigade engineer
planning capability, this advantage 1is an independent issue
from the assignment of the bridge company to division or
corps.

In chapter seven I presented a thorough analysis of
the options under consideration using the decision-making
tools and c¢riteria established 1in chapter three. Working
through each element of criteria, I ranked the three options
in their ability to satisfy the desired outcome of increased
river crossing support. Once ranks were determined, I
applied them to an unweighted matrix and three weighted
matrices. Using the results gained from interviews with
maneuver and engineer officers, as well as my own personal
results, I arrived at a recommendation for positioning the
bridge company. My decision-making procedure 1is validated
as my unwelighted matrix and the three independently weighted

matrices produce the same recommendation.
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CONCLUSION:

I recommend that the bridge company should be
located at corps 1level under the control of a engineer
bridge battalion. Upon reflection, this proposed solution
best balances the challenges and limitations of doctrinal,
force structure, and historical perspectives.

This structuring best supports the AirLand Battle-
Future concept of centralized control and decentralized
execution. The recommended solution best aligns with
emerging river crossing doctrine where major river crossings
are planned and resourced by corps 1level and conducted by
divisions and brigades. The solution supports the Engine=2»
Restructuring Initiative by <creating leaner divisions while
improving the command and control assets available to the
maneuver brigade. The solution supports historical case
studies where the centralization of bridge assets at corps,
under an engineer command, increase the flexibility and
operational freedom to maneuver of the corps commander.

I have shown through a detailed analysis that +this
option best satisfies the principles of war and the
imperatives and tenets of AirLand Battle while adhering to
the fundamentals and principles of river crossing doctrine.
Given the assumptions and limitations I established early in
the study, the assignment of the divisional bridge company
to a corps bridge battalion best supports river crossing

operations.
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S

1. ASSIGN TO CORPS BRIDGE BATTALION: In line with
the logic and conclusions I established above, I recommend
that the divisional bridge company be deleted from the heavy
division force structure and added to the corps engineer
brigade under control of a bridge battalion.

2. CO-LOCATE WITH HEAVY DIVISION: Although I
highlighted some training and maintenance economies of scale
realized by physically co-locating the battalion’s bridge
companies, I do not recommend physical consolidation. The
conduct of frequent combined arms training with the heavy
division far outweighs any advantages achieved in the areas
of maintenance and <collective +training. As a result, I
recommend that the divisional bridge company be physically
positioned on the same installation as the heavy division.
In addition to monetafy savings realized by eliminating the
need to move equipment and personnel, this arrangement
facilitates training of maneuver wunits in the planning and
conduct of river crossing operations. The bridge wunit is
not out of sight, it should not be out of mind.

3. ECONOMIC LIMITATIONS: This study excluded an

economic analysis of the recommended options. I have
completed my study based on designing a force structure .
which is effective, supports AirLand Battle and river

crossing doctrine, and provides responsive support to the
maneuver brigade. As a result, I may not have recommended

the cheapeat option.
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Any revision which creates new organizations,
requires additional overhead, and expands supervisory
manpower levels without a corresponding increase in combat
power will not 1likely be approved. With the active force
shrinking by six divisions, I would predict the existence of
at least three corps requiring a corps bridge battalion.
Excluding the 565th Bridge Battalion in Europe, my
recommendation would result in the creation of at least two
additional battalion headquarters elements.

The conversion to ERI regiments, combined with the
drawdown of the active force, can support the creation of
the additional bridge battalions. I recommend, however,
that if economic reasons prevent the increased force
structure, my second gelection - retain the company in the
division - should be adopted. Without the advantage of
increased command and control offered by the bridge
battalion, the maneuver brigade will receive better support

with a divisional bridge company than a separate corps unit.

e eSS s Mma mamaRIN eSS

1. My research draws general conclusions about the
ability of engineers to cross major water obstacles using
current river crossing doctrine on the AirlLand Battle-Future
battlefield. An extensive study on the compatibility of the
two doctrines is needed to validate current engineer river
crossing procedures as described in FM 90-13.

2. Most of the research analyzing river crossing

doctrine is based on the predictability and frequency of
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water obstacles in the NATO theater. A gtudy of future
river crossing operations expected in a world-wide
environment should be conducted to determine the validity of

current doctrine in low to mid intensity conflicts.
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*Richard S. Kem, "E-Force,” Engineer (Spring 19586):
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MMAS Thesgis Interview Form

1. BOTTOM LINE: In an effort to incorporate outside viewpoints into my
thesis, I solicit your sgupport in picking some relative weights for the
eight criteria described below. The thesis will use decision matrices
to the reflect weights of CGSC Engineer officers, CGSC Maneuver
officers, and the author's opinion.

2. OVERVIEW OF THESIS: My study investigates the best location c¢f the
heavy divisional bridge company. Engineer and Maneuver proponents are
proposing to move the unit to Corps but the issue has not been fully
analyzed. I have outlined three options for analysis:

a. Status Quo-Leave in Division. This option providez one l44m
bridge company in a heavy division organic +to the new ERI or E-force
engineer regiment. Command and control of river crossings remains a
division requirement.

b. Move to Corps-Separate Company. Assign the company to corps
as a separate bridge company. Would be task-organized to brigades as
needed to support river crossings working under the control of the
divisional engineer.

c. Move to Corps-Bridge Battalion. Assign to corps organic to a
newly created corps bridge battalion within the engineer brigade.
Battalion would control all separate bridge companies and coordinate
corps controlled crossing areas for the divisions.

2. REQUIREMENT TO WEIGHT CRITERIA: The three options will be displayed

in a decision matrix. To show a higher priority of one criteria over
another, weight assignments will be made. I have given you 3 possible
groups to choose weights from. The higher the number, the more

significant that criteria will be on the eventual outcome.

Weight choice 1: 2,2,2,2,2,2,2,2 Equal weighting of criteria
Weight choice 2: 3,3,2,2,2,2,1,1 Moderate spread of Weights
Weight choice 3: 4,3,3,2,1,1,1,1 Wide spread of Weights

3. REVIEW OF CRITERIA: A brief description is provided. For

clarification, ask the undersigned.

a. Responsive support: Bridge assets MUST be available when needed, not

on call far back in the march column. Corps assets might get delayed.
b. Optimum Utilization: Bridge assets are zhort, all equipment muz: b=

used to speed c¢rosgs=ing. Equipment left 1in divizoion  1na reserve In
without rivers in szector could prevent optinum use.

2. Command and Contprol: The hardest part <f piver orossing L3
organizing and synchronizing support and maneuver assets. Which copticn

would facilitate the best Command structure?
d. Bridge Vulnerability: Bridges make good targets and are not well

protected. Are division bridges vulnerable when no rivers are expected.
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e. Training: Consolidating bridges at corps provide opportunity for
centralized training yet reduces maneuvar units familiarization.

f. Maintenance: Bridge assets are low density equipment. Consolidation
at corps might improve maintenance in peace but hamper 1n time of war.
g. Planning Considerations: Most river crossing on future battlefields
will be known in advance. Predictability provides flexibility. Because
most divisional crossing need augmentation Yy corps bridge units,
assigning the unit to corps would still provide time to task organize.
h. Maneuverability of heavy brigade: When not bridging, is the bridge

company extra baggage which i1mpacts the maneuver units ability toc move
on the battlefield and strategically deploy”?

4. DECISION MATRIX: Pick one (1) weight grouping from above. Flace the
weights against the criteria below which you feel best reflectz the
importance of the criteria.

RESPONSIVE SUPPORT___ ___ _______ OPTIMUM UTILIZATION __
COMMAND AND CONTROL___ BRIDGE VULNERABILITY ____
TRAINING __ MAINTENANCE___
PLANNING CONSIDERATION MANEUVERABILITY ON

HEAVY BRIGADE
5. PERSONAL INFORMATION:
a. Please circle the appropriate branch category.
ENGINEER OFFICER MANEUVER OFFICER
b. Although not required, I would appreciate your °"GUT FEELING  of

the best option. What structuring of the divisional bridge company (E
Company) best supports river crossing doctrine?

LEAVE IN DIVISION MOVE TO CORPS MOVE TO CORPS
SEPARATE COMPANY BRIDGE BATTALION

COMMENT S 2 2

6. Thanks for your interest and participation. Please drop your

results in my box in section 1. Your opinion and assignment of welghts
will be reflected in my thesis.

TODD T. SEMONITE
MAJOR, EN
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